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Etectricity—the life blood 
of America’s industrial expansion 


LECTRICITY is steadily remaking American industry 
in terms of faster, better, more accurate, and more 
economical production. 


New and more effective uses for this great force are 
being developed continually, and the greatest benefits 


} 
| have come to industrialists who follow these develop- 


ments closely. ‘This monogeis is on many 


It is also significant that the electrification of indus- 
try, already 70 per cent complete, has made its greatest ER eign 


progress in the plants whose policies are guided by  San@l He. enuiness 


formed as. 1 electrical de 


accurate cost-accounting methods—and that these plants wont Dprgirs 
have grown and prospered. as” 


JOIN US IN THE GENERAL ELECTRIC HOUR, BROADCAST EVERY SATURDAY AT 8 Pal, E,S:7, ON A NATION-WIDE N.M.C, CHAIN 
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| ae sales 
of new CADILLACS and La SALLES 


create exceptional buying opportunity for 


GOOD USED 


CARS 


of all worth while makes 


Comcs SALLE dealers 
are enjoying one of the 
most prosperous selling seasons 
in Cadillac history. 

This is a fact of genuine im- 
portance to Used Car buyers. 


The greatly enlarged business 
in new Cadillacs and La Salles 
has increased the size of Used 
Car stocks now in the hands of 
Cadillac-La Salle dealers. 


‘These stocks are, also, far more 
varied. 


‘The strong trend to Cadillac- 
La Salleis, to a marked extent, 
the result of a change in buying 


habits. Many who thought they 
must confine themselves to cars 
of lower price are now purchasing 
new Cadillacs and La Salles be- 
cause they are convinced that, 
regardless of first cost, they offer 
a sounder and more satisfying 
investment. 


Therefore a greater variety of 
makes in good Used Cars is avail 
able. 


Dealers are naturally eager to 
liquidate these stocks and prices 
are extremely attractive. TheGen- 
eral Motors Deferred Payment 
Plan, a very convenient banking 
service, may be used in the pur- 
chase of a Used Car as well as a 
new car. 


It would be good judgmenton the 
part of anyone contemplating the 
purchase of a Used Car to investi- 
gate these statements at once. 


‘As to good condition of cars and 
fair dealing—such matters can 
always be taken for granted with 
any Cadillac-La Salle dealer. 


CADILLAC MOTOR CAR COMPANY 


Division of General Motors 


DETROIT, MICHIGAN 


OSHAWA, CANADA 


POPULAR SCIENCE MONTHLY Jone, 1929 


Table of Contents for June 
LEADING ARTICLES fi Automobiles 
Smuavonsr Auratexx Sea Mysrenr Is Souvep at Last | Seer Coming te Cat 
“Alfred P. Rect 13 | staking Driveway Sale rom Pun 
What happened to the vanished Cyetope aod rohan Reuse 
Wnar Is Amman 1s Avtatios w | A fag Pree st 
Leaders ofthe ar diacuss8ying’s wonderful future 
‘Tue Spmeviest Crarr Arvoat By Robert E. Martin 20 a 
‘The romantic story of Gar Wood, America’s speed boat King 
A Naw Tor Ar Mar Bory Us 2 
‘Atattling prophecy of another glacial invasion “ 
Monxux Noan's Aux Fiours Diskase By Henry Morton Robinson 28 ry 
How annals are helping medical research 
Do Insnors Turvx Luce: Mex? By Mickel Mot. 95 “0 
‘Atnaing intelligence feats of ants and io 
T Asc Lnanstno 10 ibe  Fuven—Panr IV By Larry Brent 2% a 
"A breath-taking day inthe feof a young okie pilot a 
‘Unpen Aneric Ice to Tim Powe! 2 a 
i 
= f a 
F 
82 | 1020 Testu ‘ries Wings and. Hits 
Dust u 
3 ew Safety Landing Gear for Planes 
‘pictorial presentation of the latest in motor craft Weather Mast for Air Line ry 
“L Was Attoe: Caxwtual Stew!” ‘By Martin Johnson 4 | Static Serveras Weather Prophet for 
‘An explorer’ thrilling adventures, as told to Fitzhugh Green Pyers eo a 
“Da Vener Dio Ir Finer" fy Edvrin W. Teale 44 | Armoved Building Subway Cities, 
ow a genius of four centuries ago anticipated modera wooders for Air Delense secures 
Kenrixo rex Cononrarey Coot, it 45 sera gels and Pictures 
remarkable wition of x perplexing vetilating problem fora ‘ 
Taa'¥Lerert Tones on Wana By trthur A. Stuart 4a ei ightiowe That Cai 
‘Tan finan Farnese oF Puscay By John R. McMahon 52 ein 
‘rnens oF Buscar mn RM fe 
™ Conclsting the great story of Wilbur and Orville Wright Engineering 
Harpess the Sun for Power —_.__s 
SPECIAL FEATURES Wal Ganado Tail Ta 
Coven Drstox By Herbert Paus Pile Driver Advances over Footing 
Pomune Tata ov Dos By Wallace Ames 4 
War Sows Rapro Sets Cost Mouz . By Alerander Senauke 10 Exceptional Pople 
Titi tots revel what you get or your money 
On Reabens Sar, - 
4s 38 
Ey 
oo 
* 
a = 
4 advice on curing a familar nuisance s 
How ro Start Youn House Riot ‘By Roger B. Whitman 72 
"nts on selecting the bert materials and enastruction methods rv 
Maxino A Fasty Moron Boat Bu Newcomb Leonarde am | a 
"Plans for a seuworthy power craft that you can bail 
How ro Bono a Tavius Tamu By Preerck J. Bryant 7 coe “ 
‘Directions for making an exact copy of » rare antique | a8 cars’ Building’ Inlaid 
Eprronrars 7 5 a ‘Table Top Cs 
Do You Kxow Your Caxmoasron? By Martin Bunn $2 | ld'Tndian’the Last of Totem Pole 
Gos and Joe discus an important part of your car ‘Makers a 
O10 Bun Burs ax Aue Weuosi Bu James Eltis 94 | Forty Years « Diver, and Sti on 
‘A-veteran mechani finds an efcent “ patting-on” fol a hesab a 


Jone, 1929 POPULAR SCIENCE MONTHLY 
Health and Hygiene J Contant Bight Mit aoning Toe 
app Huoting Gnu for Gene Nov Hal PA the Bat Mi tr : 
appre = 7 
You Cart Baap & Col, Meat Age Wine by Blt fo « Few 
apes z a 
Muudrel Diderot Riad a Calas Macisne Counts —Avdicaco Te 
tay Get Yoo o Trketlew Theater o 
Wie Fingerprints Can Be Coates 
Laboratory Discoveries ‘Howe Jewelers “Set the Stage” for 
ea Diamonds ne 
Music ne Light ey Radiam “Usol to” Prevent Rubber 
Tred Fo 3 Factors Fre » 
“Nt oun al to Analpne as | Huge *Blecte Wea” Wi Titel 
guide 3 | ow chicks a 
ane a | Inder Wa ase Dein Sit ot” 
A } | Unt Masta Has Noa Sa 
Nature o Francisco, u 
feisipac’ - Tam on the Rai to Pret 4 
Buti Sige le mine Agee" | eset Up ie Communi wad For the Home Owner 
Neh rye 8 | Mateo et Stone 71 | Mon pnts Than So ae o 
regis Like «Dogan He a Sal Perf Io Kee Heri 
stead ba Noe Causa Warts "3 Ships Nn ie 
eta Senin Sn by Dic wn | MagySiach De Yow Know aboot | Bafa Gade is 
sce Fthing Wary Hints Set “i gio™ Rigg ae Tae fap eal tadare 
al as | toe : 
‘tee Has No Ries nd No |. Laie Submarin S5, Surives 
Disetses va | “tee Mt 
eating Deco Sane Livan 
‘ by Poke: 
New Devices for the Home | “Suct'Tasle : w 
Laanipy PrePackl in Novel Pot: | Unusual Facts and Ideas , 
Pourigen Hades Shears Trin the wis Tors Bent by Taoe 32 | Witte Leal ns aeant 1 
New - ri i 
Row FA 
iin Room ty Sumner ry 
nyeveate Broun Water By a 
ect Trom Corl Out 
Wall wed a 
Nallissh Heide Bug - 
New leplader-Stat a 
Pate Lon rae —# 
The Stove Dake, Toasty, Fes, s 
ineeslin Ras Figad s 
cinecanial s 
hese 
rudd 0 
ridge Table Herve a Fire See 
a 
New Processes and - 
Inventions > 
a r 
5 az | feel or Wang on Cla 
‘ fre sate uy 
a aa | Sy Sees Ti okt Vala Sates 
deacons Mai 4 4 ely Fie Any Sattar — 1 
sel a 1 
a = uttered Maton Ot fs 


« 
Sep Machine Paint Desi om 


oe 


| Sever Labor on rong Di 
| Wanted" Yeaiprot Sisleof Hand- 
writing 


| eat Wooden Revolver Shoots 
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Hundreds of Striking Articles in This Single Issue 
Cover from Every Angle the Latest Developments 
in the World of Invention and Discovery 


y are read 
year ty year by thousands of 
investors all over the world. 
‘Thenewest of these—"Fifty- 
Six Years of Investment 
tinaippopsncie andpcle 
ly, up 
the many-sided problem of 
investment. Ie discusses not 
‘only Real Estate First Mort- 


1 deal fo, wih the 
Floor’ nlf hes Sevloped for 
the protection ofits Inventors 


A copy of "Fifty-Six Years of 
Investment Service™ and cir. 
‘cular 
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Pinning TAILs ON 
DONKEYS 


York newspa 
were conti 


ly hounding him for stock 
Tharket tips. He was the only oue in his 


tet suficieniy familiar with the market 


to realize that } 


ails on « donkey. ‘The 
etn donkey sing ‘wall 
ving rooun. Each guest was given 
f tail and's pin In turn exch one was 
wae dag: en We te gee oes 
what to rope for 
inne, ace tin the ta Barts of 
tet pected oe attempt 
Of tours no one sureeoded In pining © 
tall where it 
‘After cach guest had furnished armuse 
ment for the other the gumne broke up 
‘Sod Gary announced that the nest Teature 
‘would be a lemon fn high 


there wi tt moc sn a 
te pioning tas on the donkey 
Koa oi Hust about an close, most of 


“You are all in comfortable 
foancial ated es the natural 


Selecting securities is" concerned, what 
‘you have said amounts almost to a con- 


sditrs Ihave long teen's cone student 
ot the financial wections of our dally 
ewspapers Tread. almost everything 
Tint frated about securities and detent 
perdi Xo tay and en to sel 

ieeping up to date on development.” 
Pale enough, ‘Tad replied. Gary. 
“Your method. seems plausible, on the 
face afi But don't you know that its 
tt thal anton Of a nena to 
Print tips, rumors ones of 
fosip rpanting the stock market. ‘There 
fee Tot going on in the Binuncial world 
that doc ot appear inthe news columns 
“Fin the majority of ease, when favore 
able tense ina pat ie cea 
the rt fe ee Taped pare 
ita atock phrase in Wal Street, Now the 
And when the news fs out 

sick pes imo aways ove 
cpponite direction to what you Ww 
orale new atk ually 


selling by insiders who already: have thei 
prt requently cause reaction, When 
‘news comes out, ‘short covering” and 

ing is likely to put the stock up 

pe sound to bey 


fie you ak, ou das’ gt goer 
ters. you think You don’ 
information from the newspapers. You 
get it hot from the Weaker oe ‘ce, fom 

letters, fom whi ‘rou 
the stock ticker. =e 

™T know a lot of stock brokers. Every- 
fone of them is sincere in his endeavor to 
ender genuine service to his customers, 
‘You can reasonably depend on a broker 
to give you his best judgme 
ally he may know something of real 
market significance about a given se- 
curity. But the number of influences 
‘continually hanging over the stock mar- 
Ket is legion. One never knows what will 
happen. or ie origin ofits souree, that 

‘start the market up or down. 

“A certain stock may be cheap. Under 
favorable circumstances it should ad- 
‘ance in price, Buti a totally outside 
situation ‘develops of an unfavorable 


saling move: 
Seates oop sete pactea 


with the (Continted on pave 6 


loan 
EXTRA 
DIVIDEND 


Tn addition to semi-annual in- 
terest dividends, Fidelity 6% 
First Mortgage Real. Estate 
Bonds pay an extra dividend 


in the form of peace of mind. 
‘Phe saery of ts fora, of i 
‘vestment is unquestioned. 


pops nepeed 
eee 


i COUPON TO NE 


Fidelity Bond and Mortgage Co. 
thot obligation, Hist of 


your child, by merely, invest- 
Ing $9.45 or more during this 
Period in unconditionally 
jaranteed compound interest 
fcriificetes, Here In 4 tested, 
guaranteed plan of systematic 
Snveatment. Ttmay mean your 
child's fatare happiness. 
Send Jor ate ustrted bockioe show 
"nd hen ht ante GARANS 
‘rh ‘ot oh 


HOME OFFICE: 
MINNEAPOLIS, MINN. 


[New York Ofices 17 East And Steet 
(Offices tm 51 Principal Cite 
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Pinning Tails on 
Donkeys 
(Continued from pose 4) 
rest. Let me explain one of the reasons 
for this common occurrence. Suppose you 
and ‘B.’ You incur 
‘You have no loss 


‘We all agree,” injected Sam Douglas. 
“that stock prices may go down as well 
as up, bat is it not true that stop-loss 

Tapught that ton spoke ip George 

bd it, too,” | e 
Cross, “until the last we in arch ot 
this year. What a trimming I got through 
depending on stop-loss orders! You will 
all remember those two days last mont 
Call money Tow to 11% one day 0 
mounted to 20% the next. Prices 
Tapsed like a house of cards, Then s 
denly, when the fea of a money panic was 
relieved, the tide turned, prices leaped 
upward and before the week was over 
Mocks were selling at higher levels than 
before the crash occurred. 

“At the time I was carrying three or | 
four stocks. In each case I was protected 
—so I thought—with a stop-loss order 
pad ang tery fa hase ee 
cxample, [paid 96 for one stock and put 
i Joss order at 91, In caso of a 

ne fn that stock my Toss was 


limited to & points. 
"You can imagine what haj dur. 
ing those two eventful days. Each of my 


stocks fell to the stop-loss price. My 
selling orders were executed. I took my 
losses. In but a few hours every one of 
‘those stocks was spein ‘selling for more 
than I pai orginally, 111 ad not been 
closed out through stop-loss orders, and 
had hung on only 48 hours, T could have 
then sold every one of my holdings at a 
small profit. Some experience!” 

“Arch Henkle looks as though he had » 
chip on his shoulder,” continued Clark 
1s he directed his fire at another member 
of the group. “Arch, while you. were 
listening to the sail experience of George 

‘pretty good abor 
that y 

ago’ 
“Why shoulda’t 17" said, Arch. “I 
guess Tam the exception that proves 
your rule. That stock doubled in value 
within a few weeks; the shares were split 
two for one; I sold and cleaned up 
$10,000 profit.” 


ted Gary. “You sold out at 1 

So far, 20 But when the price of 
that stock kept climbing you bought in 
again at 118 on information that it would 
hit 500 before the year is out. Maybe it 
will, but where do you stand today? 
“Very few people take any money out 
‘of Wall Street and keep it, Most of those 
‘who make a profit on one deal lose it on 
another, AF any of you would take the 
trouble to compute your ghins and your 
losses for the past year I would be will- 


“Let me tell the rest of the story,” |i. 


ing to wager that, ~ (Continue? m page 6) 


Retire 
in 5 years 


on your Present living Budget 
by investing in safe 
First Mortgage Bonds 

Follow the definite plan given in 

tli of tia famous bound Jour 

financial independence is won ‘The Plat 


works just as tuely whether you are ao 
‘stung $1,000 or $100,000 Years 


‘The wa 


r is certain—each step plainly ine 
dicated and absolutely aafe—tadependent 


Of luck, business genius or speculation, 


Every fact has been harvested out of 
Bie ds year experience of Cochran 
le? inthe fist mortgage avestinent 
banking business ee verment 


lang simple anyone cn nde 
rand wo certain no one ean fail 


In addition to the Financial Independ- 
te Plan tnd te unique budges hed 


ule, the book gives suggestions that en- 
able you to enjoy $ 
of life, both wl ing Your 


Pendent fortune and after you have at- 
tained it, a 

We invite the most skeptical ro read this 
iol phoma nein beak 
tnen, therelore noe will cal 


MAIL THIS FOR 


ere 
a 


#3 PROFITS 


ei MANY TIMES SURER 


Arizona Hunter 
Lands Big Catch 
For His Pipe 

Stranded in hot desert 


he finds oasis of comfort 
in this little blue tin 


Ask Mr. Kirby, a victim of the stifing 
hheat of the desert, and he'll tell you it's 
mighty uncomfortable to hunt for your 
favorite pipe-tobacco.and find you've lost 
‘your pouch, Unless (as it so happened) 
‘ne of the boys has a welcome “shot” of 
Eageworth to il the breach. 

‘Mr, Kirby says it certainly did more than 
packer his pipe with edgeworth the word 
pal wit rt 
cemed pretty good again 


Hot Springs, Bo, Dakota 
Deceatber 6; 1028 


Sench SeRiney Bin 


Not all pipe smokers are brave bold 
hunters. But nearly all pipe smokers are 
calm, serene fellows.» Pipe-smoking runs 
fo sound, thinking men 
not ‘nervous, 
clter-akelter breed. 
omehow with a briar 
etween your teeth 
you simply can't be 
lurried Into nervous, 
jumpy decisions. 

But you don’t have 
to wait until you're 
stuck inn desert to 
try 

FREE 
Offer 
Perhaps you've 
Incked._ proper 
fodder for your 


of charge a trial 
package of 
dgeworth 
Ready-Rubbed smoking tobacco "Simply 
write your name and address to Larus 
Brother Co., 10'S. 21st St., Richmond, Va. 
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Pinning Tails on In the Grand Central Zone 
i epat/a Hotel 
(Continued from page 3) : 
ven it sou have « prose it wot ot | | Montelair 
amount to more than 6% —which you can Lexington Avenue 


as T have 
money to pay for, but I never trade on 
margin. 


Moxruy we will report what Gary Clark 
had to say when his fends gathored foe 
their second session. 


To Help You Get Ahead 
THE Books tive. below will help every 
family in laying out 2 financial pla. They 
will be seat on request. 
“How to Build an Independent Income" 
isthe title of « pew booklet by the FH. Sith 
Company. which explains cooclusively how 
eople of moderate means may obtain, 
Pct use hnsary Ol popes of Oe 
ft Sei Conaay 2 well a 
bonds. May 
ce of The Fe Hy Seith Conpeny Sich 
Buildiog, Washiogron, D.C | 
‘The House Behind the Bonds reminds the 
investor ofthe importance, not oa 
the investment, bot of checking up the bane 
‘who offers i. Address: Fadelity Boad & More- 
age Co., 1188 New York Life Building, Chi- 
‘ago, I 
“<The fnvestment Trust from the Inves: 
‘. Fresencs an explanation 
S85 oom of inven ta ently endercod 
terms, illaseraed with some interesting examples 
investment trasewill elp 


‘of how the 
the man with S100 or more to get ahead. Pub- 
lished foe free distribution by United Seates Fis- 


‘al Corporation, jo Brosdway, New York. Ask 
them fr Bootleet 

How to Retire in Fifteen Years is the story 
ols sale, sure sod definite method of exabish- 


se wana a mpoartos ene cot ro 
come wi fe oe 

Iie on the basis of your prewent living bod pee 
Write for the "Cochran McCluer | 


Ce eS eee | 
How to Get the Things You Wantwlishow 
Kn pac tioata Ao | 
2ccamay palate 
See eg ote dears 
= 
Th Goaratsed Way foFinnsal inde 
metett ttee ceed me 
Se aon wien oe 
Wey ier ec he 
The Making af « Ged Tavstment sl 
pak, Cl a 
ShSho teres 
foot by debe ae 
ff tas Menke abe Usted Sots Morgr> 
saitonis ieee tale 


tells how 2 
ian will being 


49th to 50th Sts. 
NEW YORK CITY 


Just Completed and Opened! 
800 Rooms 800 Baths 
Each With Tub and Shower 
Radio in Every Room 
Room & Bath 
$3—$5 per day 


2 the pus, 


"ie bons 


Betas "Stat day ot 


A definite program for getting 
ahead financially will be found 
‘on page four of this issue. 
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ye 
Spring! .. for everyone but her 


In her lovely Newport garden she stood— 
a bitter, disappointed, lonely woman at 33 

Te was Speing—but in her life there was 
no romance. 

Why was she still single? Once she 
could have picked and chosen from many 
‘suitors. Now she had none, Even time- 
tried women friends scemed to avoid her. 
She couldn't understand it... 

Halitosis (unpleasant breath) is the 
damning, unforgivable, social fa 
doesn’ announce its presence to its 
tims, Consequently it is the last thing 

le suspect themselves of having—bue 
St ought tobe the fist 


For halitosis is a definite daily threat 
to all. And for very obvious reasons, 
physicians explain. So slight a matter a5 
2 decaying tooth may cause it. Oran 
steal coin ote gor 
enti wticles skipped by the 
tooth Brush. Ge minor nos and throat 
infection. Or excess of eating, drinking 
and smoking. 

Intelligent people recognize the risk 
and minimize le by the regolar usc of full 
strength Listerine as 2 mouth wash and 
gargle. Night and morning. And be- 
tween times before meeting others 

Listerine quickly checks halitosis be- 


cause Listerine is an effective antiseptic, 
and germicide* which immediately strikes 
at the cause of odors. Furthermore, itis a 

ful deodorant, capable of overcom- 
Eng even che scent ot onfon and fh, 


* 
Fall strength Listerine is so safe it may be 
used in any body cavity, yet so, powerful 
it kills even the stubborn B. Typhosus 
(gyphoid) and M. Aureus (pus) germs in 
15 seconds. We could not make this 
statement unless we were prepared to 
proveittotheentiresatisfactionofthemed- 
ical profession and the U. S. Government. 


x 
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The WONDER of 
TELEVISION 


When President Gifford, of the American Telephone & Tele- 
graph Company, spoke to Herbert Hoover over the long-dis- 
tance telephone, both the voice and the speaker's face were 
transmitted. A new epoch in communication was thus begun. 
NOW they are broadcasting both voice and image by radio! 
NOW the motion picture world is turning to the “talkies. 
With each of these great events every article on telephony, 
radio and the “movies” becomes obsolete. 


Nelson’s Is the Only Encyclopaedia 


The Encyclopsedia That Keeps Pace with Progress 
for a Life Time 
vELS ers very feldaf knowl When a Lindbergh or a Zeppelin flies nent work of reference to fully record 
awa of the world to the Atlantic: a great flood sweeps the all the facts in proper alphabetical or- 
i cw York Times Mississippi Valley; a new treaty der is NELSON'S Pernetual Loose- 


novel blading device = 5 pose ds made—when Medi Leaf Encyclopaedi 


ns of perpetual freshnvew. A triumphs over previously incurable di 
‘that will ease; or electrical energy performs new The information which, is obsolete is wor 
mast modern queries" ——-tairacles—as il heating for homes is rectory that ix two years old. Why tse 
: perfected—aleays the FIRST perma- Encyclopaedia that i five or ten yours old? 
New Pages 
Every Six Months 
Every sx month ew pages (250 oe 
re seat to every auberiber ‘nome othe saijets upon wl 
take. the piace of out-of-date one etal Lnsee Last Bacyloael 
hich may he replaced. quickly and Nf We bee 


through. the simplicity "of 
[SON'S patented loose-leaf de- 


FRE This Handsome New Bookcase 
With Leaded Glass Door 

Especially Designed in the Studios of the Globe Wernict 

Company for Nelson's Perpetwal Loove-teaf Bneylopacdt 
NOW with the Encyclopaedia for a life time you may secure, at no additional 
cost this new richly designed, dust-proof, leaded-glass single door bookcase which 
will beautify any room. To any serious-minded adult we will gladly send a 
fascinating, beautifully colored, loose-leaf Booklet of sample pages and interest- 
ing articles together with information about our FREE Bookcase offer and our 
Budget Easy Payment Plan through which you can own this great Eneyclo- 
paedia. Clip and mail the coupon—it puts you under NO obligation. 


'HOMAS NELSON & SONS 
381 Fourth Ave., N. Y. 

(Originator of he Loon-Lenf Reference Syttm| Publlahers for 130 Youre 
Resa ge pe ota orate ame page and ull norma 


Thomas Nelson 
& Sons 


Publishers ners Roce igs sere arene Sa Tecra 
for Orer 130 Years oi 


Branches in AIL 
Parts of the World 


Price Variations Due 
to Finer Workmanship 
and Better Materials 


By ALEXANDER 
Srxavxe, E. E. 


Assistant Director 
Popular Seience Institute 


ANY people wonder whya “= 
radio receiver should cost 
s0 much, Where is the 
value, they ask, in such 


‘an apparently. simple assembly of 
ial parts, wires, and 90 on? And 
Uy are further mystified bythe 
ers that look nearly asm 
ogg out of the same, basket. 
Forgetting the matter of cabi 
th, of course, is responsible for pris 
ial sets, th 
major price difference is due to features of 
clectrical and mechanical design that con- 
‘bute directly to the set's performai 
‘Take, for instance, two sets, 
ing 880.50, and the other $189. 
have the same number of tubes, appar- 
ently distributed in the same way. ‘The 
‘8189.50 set has @ cabinet somewhat 
Digger and better than the less expensive 
outfit, as well as extra details such ax 
voltage control, tone control, and a pro- 
vision for phonograph reproduction. But 
even these factors do not explain the 
hundred dollars difference in price. To 
listen to the two receivers discloses a 
difference in efficiency, but the more ex- 
pensive sct certainly’ is not twice as 
‘efficient in all respects, How, then, 
ean both be judged by authorities 
to be good value?) What bring 
the price of the one set, and 
what features are obtained through 
the additional expenditure 


HE answer is that ase 


manufactured at_a moderate cost, 


reception requires rare care in con- 
besides perfection of ma- 
‘which increases the man 
facturing cost. A fact which every 
golfer knows is that it takes: twice 
the skill and practice to cut a score 
from 80 to 70 as it does to succeed i 
wreaking 0 when one has been play 
ing around 100. Tn radio, as well, 
that last degree of perfection calls 
for double effort—and the buyer 
pays double for it. 
"Take, for instance, the matter of 
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Why Some Radio Sets Cost More 


<= 


making a receiver scective (capable of 
Separating stations effectively), and sen- 
sitive (capable of bringing in weak radio 
signals that come from a distance). 
‘The extent to which these features are 
developed in modern singe con 
ccivers depends largely upon the elect 
ii ic of the coils and sense 
upon accurate matching of the 
tlectrieal constants of these partes 


H 
‘grouping of the parts so that they will be 
exactly ‘matched, Finally, the entire 
assembly of Ee be silat 
painstakingly by skilled technicians, 
From the standpoint of performance in 
selectivity and sensitivity, substantial 


INSTITUTE BULLETINS 
and 
SERVICE MIDS FOR READERS 
List of Approved Radio Prod- 
ucts 
What the Radio Buyer Should 
Know* 
List of Approved Tools 
Kpproved Oil Heating 


List of 
Devices 

Advice on Installing Oil Heat 

List of Approved Refrigerators 

Refrigeration for the Home* 

Insulation in Building Construc- 
tion* 


*Price 25 cents each 
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Both receivers are good value, 
the other. This article tellewhy” 


ual part 
3. More careful matching of eon- 


4. More adjustment of 
the whale net 


NE quality may justify even greater 
price differences in modern electric 
receivers, Tone depends first upon the 
receiver's ability to reproduce uniformly 
all notes or audio frequencies, as they are 
called. ‘The proper reproduction of low 
tones or frequencies is particularly hard 
to attain and requires the use of more 
costly transformers. ‘To get a good re- 
sponse ta low frequencies also necessitates 
the use of greater amounts of filtering ma- 
terial in the power supply units of the 
receiver to prevent hum. 
The to which the best tone 
ph Oe a receiver may be utilized 
ie type ai 
coupes of Us tape tet 
used in the power output stage and 
‘voltages supplied to these tubes, 
In turn, ‘the type and number of 
power tubes used and the voltages 
supplied them affects the cost of the 
receiver by determining the size and 
design details of such items as the 
power ly transformer, filter 
chokes, filter condensers and_ the 
receiver output transformer. Great 
price differences therefore may be 
Justified by the way tones are repro- 
duced, the extent to which hum has 
been filtered out, and the amount of 
power the set is uble to handle. 
Finally, from the standpoint of a 
Ro lreqecet treat ow peieccr 
‘rom frequent breakdown, price differ- 
ences are justified by the quality of 
materials, parts, and workmanship. 
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Meeting “high gear” competition, 
speeding up factory production 
—with this grainless wood 


Just the right material for increased production—what a problem it is to find. But in scores 

of industries where strength is vital and lightness an asset, the answer has been found in the 

use of Masonite Presdwood. To try out Presdwood is to realize its profitable possibilities. 
Samples for research gladly sent on request. 


sr] A material that is light, strong, 
-| dense, yet easily handled on 
standard wood working ma- 
chines—this description but 
partially tells the manufactur- 
=| ing advantages of Masonite 
Taxes commenciat. Presdwood. In addition, this 
Pane rience 
sturdy material is naturally 
beautiful in appearance and capable of taking 
any commercial finish. 


Because Presdwood contains no artificial 
binder, it does not dull good tools, It is almost 
impervious to moisture. It does not split or 
splinter and is highly resistant to warping, 
buckling, shrinking and swelling. 

Still other advantages are uncovered almost 
daily. Die costs are reduced on punch press op- 
erations. Costly rejections in final inspection are 
no longer encountered. In many, many ways, 
this grainless wood board is effecting vast savings 
in modern industry. 


For hydroplanes 
The lightness of Presdwood has dictated its use 
for prize winning hydroplanes, both hulls and 
decks being made of this grainless wood. It is 
built into toys that are easy for tiny tots to 
handle. And because of its resistance to moisture, 


it is ordered in large quantiti 
by makers of outdoor signs. 
For tops of campers’ tables it 
gives out-of-door convenience 
without heavily loading the 
car. In portable billiard tables 
it provides a perfect surface 
and keeps down the weight. 


The strength of Presdwood has led to its use 
in the broad paneled sides of motor truck bodies, 
on which the buyer’s sign can be readily painted. 
It is used in shipping boxes where merchandise 
of great value must be adequately protected. It 
is ideal for show window flooring, office parti- 
tions, paneled walls of fine apartments, floors of 
dance halls and park pavilions, and the decora- 
tive ceilings of Pullman-built railroad coaches. 


EASILY CUT ON 
THE BAND SAW 


In your business 


In your business, too, there is doubtless a place 
for Presdwood. It comes in four foot boards, 
twelve feet long. It is also cut to special sizes at 
the mill. Generous samples gladly furnished. 
May we send the samples now? 


MASONITE CORPORATION 
Sales Offices: Dept. 726 111 W. Washington St. 
Chicago, Tinois 


Mi: Laure Miasivipoh 


asonite 
PRESDWOOD 


FOR FAST HYDROPLANES: 


FOR STURDY BOXES 
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Ts He Right? ‘ceiver which, ater two years, I still d=are to 
be the best Ihave yet operated. Two years 
“TAYE tom mane fr aren mente, 1 
Tike Porciaw Sermsce 
Maurinix dealt have gone vt of hs way to 
print such, an insidiously harmful set of 
Mrces‘ty ‘I'am Learning to. Be’ Flyers” Withs few minor change { have 


‘The Lindbergh ballyhoo and the rest of the 


recent uproar about aviation, it seems to me, 
(er) Mtl, Newark, 83. 


Joe er ncach wrtry se of Saogon 
Bike mis of ne youth wheat Sat ae 
What! No Grandfathers? 
“WY E.G writes be has Sure out that 


rately appealing to their immature ers 
+ each of ts had millions of great 
ive the 


gases nein 
ds lnmelecaropsiil 


PMR he ar tie 
sve had two sons, not to mention 


present 1 include 1,000,000,000 
rand that for every two ofthese mone there 
tras one father, and for every two of Ue 


Tithers there was one grandfather, and sn. 
‘Then there must have been 50,000,000 fathers 


first set~the Porotan Sets 


money is pg to bean 
OTT i dificult enpugh now to 
inert de books te te mie? oe, 

_ ing de 
terous proven, without yout altenpt 
‘lmonstmte that W's only a fool whe works: 
that fe ean be male, if we choose, sor of 
: tg, ee 
ment timer 

<tHesles aren't there enough wild kids 

‘nad iy automeb 


It Went to Her Head 
TC. states that man's 


. iy Rasa 
itis that you have more 


Paus Tears His Hair 


FLERBERT PAUS, the artist who paints 
‘OUF covers, has about derided to forsake 
his easel and brushes and go in for « course 
Incvil engineering. Ever since our Ay 


i parents are‘one aml the same person.” 
mp eect nt the arti for your EF CaS. 
cover Enew little about engineering. ba hacen oy 


transit man is sing one of the tran 
for a hand rest. ‘The weight of one hand wo 
Fo= Gs iene SEM, Pitt 


Can You Assist? 
“QUSAN KOERNER WRIGHT, mother of 


=BIC, 


8,000-Mile Reception 
WANT to thank Porcsan_Scrmscx 
Mosvie'and the Intitate of Standards 
for perfoting rao seam printing plane 
Of sane, whe enabled me to contrast re 
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Lindy, Take Notice! 
sigraterceastec ra 
goers 

i Mes Why oot wee 


2377555 
: 


u 
t 
& 


3 


‘won't be injured. 


tead “P.S."* 


ter of 0B. Bot 
os rate oar 
aS Papi 


an 
ingir latt ine ees iat be ore 
sce eee arated 
sep Le Some 


“I read Porcian Serexen because Tan 


eS a) 
ome Dee Ca 


Zale ea 9 al 
emai ely intsing 
ious building = C., Chicago. 

“My works omamental io ‘takes in both 
ame ca 


ime Er many ts grace work” 


What's the Answer? 


front of the ‘olor 
BB on When enon 


amber light ison, the shadow 
i black:"—G. W. L,, Kalamazoo, Mich, 


What Do You Say? 
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TENDER SKIN 
HEAVY BEARD 


MEDIUM SKIN 
HEAVY BEARD 


TOUGH SKIN 
HEAVY BEARD 
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TENDER SKIN 
MEDIUM BEARD 


TOUGH SKIN 
MEDIUM BEARD 


TENDER SKIN 
LIGHT BEARD 


y 
MEDIUM SKIN 
LIGHT BEARD 


@ 


TOUGH SKIN 
LIGHT BEARD 


deeds 


Name your beard, Gentlemen 


ARDS are past reforming. 

Blue and bristly or blond 

and silken, they're all hard to 

shave—at least you can’t tell 
their owners otherwise. 


We don’t try to. 


It’s easier to put the burden on 
the blade; to use the best and 
most expensive steel and to spend, 
as we have, some $12,000,000 in 
the past tea years to develop pre- 
cise and delicate machines that 
hone and strop that fine steel far 
beyond the limits of human crafts- 
manship. It's easier to pay a bonus 
to workers for every blade they 


reject which does not come up 
to the high Gillette standard. 

True, it makes some difference 
whether your beard is heavy or 
silken, your skin sensitive or 


THE NEW FIFTY-BOX. Fifty fresh dooble- 
edged Gillere Blades (10 packets of ves) in 
2 colorful chese thar will serve you afterward 
asa sturdy button bor, cigarette box oF jewel 
‘ase. Meal asa gift, too. $5.00at your dealer's, 


tough; whether the water is hot 
or cold, hard or soft; whether you 
sleptwell orbadlythenight before. 


But even under the worst pos- 
sible conditions you can count on 
the Gillette Blade to do its job 
smoothly, surely and well. I's 
the one constant factor in your 
daily shave, Gillette Safety Razor 
Co., Boston, U.S. A. 


<> 


* Gillette « 
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FIND IT 
Coot THIS SUMMER } 
‘AND WARM 


Ta CELOTEX HOUSE. 
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“LETS move on ~ 


THIS ISA 


Happy in the knowledge 
of year ’round comfort 


MART young couples, nowadays, re- 

fase to take chances with so impor- 
tanta matter as safeguarding their homes, 
from extreme weather. 

Especially since they know they can 
‘make sure of propet protection with Celo- 
tex insulation. They know that Celotex 
secures them against the attacks of heat, 
cold and iliness ... leaves them happy 
in the knowledge of yeer ‘round comfort. 

A constantly increasing number of 
people are obtaining greater home enjoy- 
ment through the use of Celotex. Already, 
more than 250,000 families are living in 
Celotex homes. 

Despite its many remarkable proper- 
ties, Celotex isa simple, practical insulac- 
ing board. 


southern cane. These fibres are felted 
into big, trong boards, 4 feet wide, 7 to 
12 feet long and 7/16 of an inch thick. 
(Also made double-thick—7/8-inch.) 

‘When used on the outside of houses, 
‘as sheathing, Celotex adds structural 
strength ... . makes walls tighter and 
more permanent. 

And on inside walls and ceilings, 
you can obtain finer, smoother plastered 
surfaces with Celotex Lath. This new 
lath, 18 inches by 48 inchesand 7/16 of 
an inch thick (also made double-thick 
—7/8-inch) ,is especially designed to re- 
inforce against plaster cracks and elimi- 
nate lath marks, 


As interior finish, Celotex adds new 


When you buy a new bouse, look forthe Celoex si 


Te is made from long, tough fibres of beauty to homes through its natunl 
sux cxtorex coMPANY neues 

‘79 8 Michie Ave Cea, ics 

ead ne er ones ood," Hound Conf sass 
teifedgwaetereyieee CELoTEX 
—————____-__ “HEape 
Ar =a 
eas Lis 


tan color and pleasing fibre texture, 

Celotex is used in old homes as well 
as new; for insulating roofs; for lining 
basements, attics and garages; for making, 
comforubleextraroomsfromwastespaces. 

As insulation, Celotex is not an expene 
sive extra item, because it replaces other 
materials, and in later years saves you 
hundreds of dollars in fuel bills. 

‘Ask your architect, bilder or dealer for 
further information on Celotex—andsend 
in the coupon below for ourfree booklet. 

“The Celotex Company, Chicago, Ili- 
nois. In Canada: Alexander Murray & 
Co,,Led., Montreal. Sales distributors 
throughout the world. All reliable dealers 
‘an supply Celotex Standard Building 
Board and Celotex Lath. 


CELOTEX 


INSULATING CANE BOARD 


your assurance of greater bome com, 


ae Mysteryor the “Gaon 


i 
(OAX SEENING, 
Hay 10 EXA 


SUMNER BLOSSOM Editor 


Sri Te GOH 
Navy COU § 
iss 


Ss St ES 


cLOPS NOG 


Strangest American Sea Nystacy 
Is Solved at Last 


‘N THE later prt of Februar, 1918, 
the U.S. 8. Cyclops, 
exipad ou of the beau harbor 
of Rio de Janeiro, Brazil, with 909 
She rounded 


Ye na ‘and headed ‘northwanl for 


a Ter core lr hapa iad Bik: 
si, Betis” Wet Kai for coal ead 
provisions. “Here she left on March 4 for 
the port of Baltimore. 


By ALFRED P. RECK 


fone soul survived to tell what befell the 
hapless collier. Not one lifeboat was 


helplessly on the waves to 
met ek tae cation of ber rr, 


Cylons ie eee and 
oes ped 
rr cue al ad 
sca, forthe United States was at war with 
Germany. Had the Cyclops been cap 
15 


6 
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‘STORM AREA 
© sMiPs'POsiTION 
ff WIND DIRECTION 

“Or CLEAR 
0» PARTLY CLOUDY 
-*> cloupy 


tured by a German raider, or had she 
been “sunk without a trace” by one of 
the swift and treacherous enemy subma- 
ines that was lurking off the coast for 
just such an opportunity? 

‘On March 23:the collier was reconted 

as “missing.” Naval. vessels were dis- 
patched om the warch. Fruftle! 
foul the waters from New York to 

rhados without encountering as nave 
‘asa bit of driftwood that might given clue, 


MERICAN vires tations, continn- 
iy listening to intercept messages 
{rom enemy eraft, heard no call for assist 
ance. Hadio queries swept the entire At 
antic, day and night, for ten days, but re- 
mained “unanswered. All commercial 
vessels were 


Yrreckage that might indicate the fate of 
the Cyclops. Nothing was found! 

"Thea ‘American diplomatic. agents 
bron were instructed to seek informa 
tion. German U-boats had een known 
to operate in the waters of the West 
Indies and the hulking naval vessel was 
4 desirable and easy target for an enemy 
a er 

wen the Imperial German navy 
yas aske for news of the Cyclops Wire- 


submarines were intercepted and de- 


peeoneetinaes 

‘was officially: marked “lost,” 

and all on board her were a 
ees tospl ile meet eens 
nce one iimpenet ra 
‘ofthe sea. 

But still the quest was not at an end. 


‘From then on, the im Hion was con- 
{ines Sendet cover” here war ample 
reason for secrecy. In the excitement of 


‘war days, when a slight foreign accent or 
the 1 Ainerican ‘name were 


Sleasted abo the coli ant tattsangs 


fat 
of these stories involved the com- 
rmander of the Cyelope in a charge of high 
treason. to this there 
hhad been mutiny: aboard the ship, which 
had Been tured into a Gere relat 
by its own American captain! 
‘Asa matter of record, C. Ludlow Liv- 
ie sagt ts ation the myaeny 
this solution of the mystery 
in a confidential message to the Navy 


Department. 
Livingston intimated that the master 


rs, Let. Commander George 
w tri S Naval Reserves 


who, though of German extraction, was 
fan officer with a long and honorable ree~ 
ford, had taken his ship and joined the 
German navy. 

“Commander Worley was disliked by 
his officers and crew,” the consul wrote, 
“Many called him a"daroned Dutchman. 
While not having any de ids, T 
fear a fate worse than 


INos intima that 
there was no need for the stop-over 
inthe Wet, Tes a the vole ha 

leaty of fuel and provisions forthe ran 
UBuldimore He sagpeted Ut the ex: 
tra coal and ford had been. taken 1 
Hoard ao the collier could steam direct to 


Germany. 

‘What ghastly scenes had been enacted 
‘on that ship? And what kind of super- 
man was Worley? The officers and erew 
disliked their “Dutch” master. How had 
hhe succeeded in subduing them and de- 


[eax also 


livering his charge into enemy hands? 
While the Navy Department was in- 
vyestigating this was thrown, 


into ecitement by 8, wiles from a 
secret agent abroad who reported that 
hho had seen the Cyelope in the Kiel canal 
in Germany. ‘This seemed to substantiate 


the Livingion sory, Bul, ater i de 
veloped that the "Cj ‘which the 
fagent had seen was not the missing col- 


licr but a German ship of the same name, 


UT the Department did not give up 
Biiteweeh ieiventgate etter 
ceived about that time from a prisoner 
‘of war, who said he had talked to several 
members of the Cyclops erew who also 
‘were prisoners in a German camp, 
‘Another report had it that the collier 
had been blown up by 
who had secreted himself inthe hold 


while she was coaling at Barbados. 
At the close of the war the German 
navy records at Berlin were, examined 


to yield the key to the Cyelope 
. In fact, German naval author- 


knew about the collier was 
‘leaned from the Amer- 


what they 
ian press! 


westigators were 

wi “AU that 
i jal related a 
bold, who, 
as Gland to have nerved on German sub 


‘O': THE Cyelope!* Gombold was re- 
J ported. to have told his fellow: 
jsoner. “Sure, we sank her, with not 
LO much as a bucket dhowing” 
Gombold said the sinking took place 
thirty-eight miles off the coast of Cuba, 
‘The Navy men also investigated the 
story of an engineer who told how he had 
constructed a Inge undersea, gun turret 
‘several miles from shore and connected 
ot ened Go bow ap the Gyop aloe 
was used to blow up the Cyclopa’after it 
had been turned into a German raider. 
Every one of the stories proved une 
founded! “Even the dreains of mothers 
whose sons had been lost on the collier 
‘were investigated! All without result, 
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Not a scrap of evidence to suppo 
suggestion made by Corsul Livingsto 
Nothing to support in the slightest 
any of the “1,001” other rumors. ‘Then 
the records were stored away 
in the vaults ofthe Intelligence 
‘urea "and the cas c® was 

dropped. Thereafter, all fi 
‘Gal information issued by the 
Novy Department proclaimed 
the disappearance of the Cy 
Hope an ansclved mystery of 
the sea’ 

‘Unsolved, 
ube? 


ELEVEN 207 age vhen 
ie ae yan he 
mystery intigued ta, 
osm of solving thi weird 
Weide of the at has faxes 
hated ever ince What 
‘he Cy 
pays 
No melen 


tt 


yes: but—insol- 


‘to find out what they 


were, 
Recently, the official 
cords of the Cyclops contained in the war- 
time files of the Navy Department. were 
placed at my disposal, Ine jet of the 
naval library at’ Washi carefully 
Mudied and ifted—the facts! And atep 
by step Twas able to follow in imagina- 
Lion, the fatal course of the Cyclops 
wt Fetrertah er 
until March 10, 10) ater 


tiolasses tanker Amalco her north 
‘of the Virginia Capes! 

What are the facts? 

Firat of all, the Cyclope was an awk- 
ward craft. Built asa naval collier, she 
had nearly ax much machinery above 
decks as below. ‘There were huge cranes 
to swing her cargo to waiting battleshij 
tnd towering sted beame which guided 
the hoisting elevators. She was a large 

‘but ungraceful. 

her fatal voyage, the collier was 
not operating direetly in the naval sery- 
ic, but was carving war-time freight 
fat bo much per ton, 
‘was en route from Brasil 
to Baltimore with a ear- 
0 of manganese ore, 
ised in the manufacture 
‘of munitions, What T 
fond i eretoraeeae 
that the Cyelops, on her 
Tast tip, wae loaded 
with 10,800 tons of the 
‘ore—muich more than 
the safe capacity of the 
vessel. ‘The manganese 
‘had been poured into her 
Sold without apparent 
weight. As a result, 
when she left Rio de 
Janeiro, even. in the 
quiet waters of the ar. 
dangerously near her 
Plimsoll, or safety, mark. 

‘A'report to the Navy 
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esephat Dasias, Secre 


‘oe Navy at toe 


ane beet that 


Department following an investigation by 
the commander-in-chief of the Pacific 
Fleet, to which the Cyclops had been at 
tached, was particularly significant in this 
connection, “A portion of ft ead: 

10,835 tons of manganese 
stowed direct on wood dunnage in bot- 
tom of hold, Reports differ as to whether 

was trimmed level or left somewhat 
higher in the middle. Inclined to latter 
lief. Vessel also had 4,000 tons of 
water, mostly in double bottom. So far 
fas ascertained no steps taken to prevent 


‘of metacentric height 
ing top teavisen); and tit wut have 
been considerably increased. 

Fie concn raced tthe coe of 
this report was that “sudden 
faape eel kar fo capes and te bs 
instantly engulfed.” 

"The maximum dead weight of the Cy- 
lope was 14,300 tons. Her cargo capacity 
‘was listed a 8,000 tons of coal. With the 


‘One ofthe lant photon of the Cyclops. Her capacity was lated a £000 tons of col. 
Gnrhee feet voyage she caricd 10,000 ton of suanguacae aad 4,000 tons of water. 


u 


10,000 tons of manganese on, board, the 
41000 tons of water and in ndion fuel 
Coal and provisions taken on nt Barbadon, 
there cat be no doubt that the collet 
‘iti oveaed 
Gptepe pots tow See Se st 
pytope put in a few days after leeving 
jo de Janeiro, ofcials reported that the 
wrster ine was over the Plimsoll mark 
‘he the collier steamed northward. 


GO, MUCH fer the cargo, But, that 
‘wasn’t all. In the records were sev- 
ral significant ‘by Commander 
Worley, written prior to the coller’s last 
forages one, the master said the star 
ef eyiner, ead chapel Junot 
‘© cracked cylinder, and charged a junior 
‘engineering officer with neglect. He inti- 
tated that the oficer woud face a court 
‘of inquiry as soon as the ship reached an 
‘American port. 

‘This complaint of the commander was 

substantiated by 

vey board 


Tein Be ceee a 


Hlowever, le board tec- 
Se peteecl conte 

unt the 
caller “completed er 


Novy amade airing a 
Peatorrecraita Athos 
of young fellows full of 

(oti on page 127) 
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What Is Ahead in Aviation 


America’s Foremost Leaders in Many Branches of 
Flying Give Remarkable Forecasts of the Future 


AMAZING RECORDS 


Oxvitte Waren 
‘vtnenan of he ple 


oid eee 
erg ae 
Nea 


tion at the present. time. 
planes are safer than ever before: they 
are finding ap} 


plane to lana in smaller areas. ‘The most 
striking evidence of this is that, twenty 
five years after the Wrights’ first flight, 
no modern 1928 airplane was able to land 
for take off on the field from which the 
original flights were made. 

jrplane has other inherent dangers 
which have not seriously been gotten 


FLYING BOATS 
Gurxs H. Curtiss 
evento pire Apna a Png Bot 
VIATION is no doubt, due for great 
advances in every field of travels but 
in my opinion we may look for the great- 


tat relative advance over present methods 
Of teal n vee tration 

rod fying boat it 
seaworthy, and forced land 


beyond my most hopeful 
dreams; and the new records 
that are daily established are 
‘an outstanding tribute to the 
Peformance of the modern 
plane. 

‘By way of example, Treeall 
aan altitude flight that I made 
in Germany pot so. many 
‘years ago. Flying over a cap- 
tive algo, tethered on 
steel cord~barographs then 
were unknown—I made a 
ark of something lea than 
{600 feet, Today the altitude 
record is more than seven 
miles! 


ings, alll 


ugh they are be 


template when fl 
water, 


4 rough sen is 
panied 

enable the 
slow landing. 
speed of twent 
per hour is q 


ying today, 1 msn the 
thrill of the riekety planes we 
ted to ine-—but fam con 
ined that the 

rane i best 
Tig apeeds of orien avin 
tion, 


we soon fly our own planes as 
as we now drive motor cars? 
we go by air in passenger ships 
as safely and comfortably as we now travel 
by train? Questions like these come from 
our readers every day. To answer them, 
POPULAR SCIENCE MONTHLY asked some of 


the pontoons will ride the 
waver with great buoyancy 
and steadiness, 


No air traveler today 
put up with the 


would be po 


stinging iraarian a" tareenenel aviathon Tasente iad wind to lift light plane clear 
wind Bias bec coer they believe the future holds. Their replies || of the aaa 2 Seaton 


‘not believe, 
erent adv 
ln of the “ivy 


despite 
that 


give a fascinating picture of progress. 


boat, adrift 


space that airplanes require 
{oan ad to tke fe ’ = 
intrvee epecaly or WED 5 
Fontan Senses Maen } - 
NEW DESIGNS 
nkinoven LOERINe Le 


in my opinion, a 
ld for endeavor 


AIRSHIPS 


Lier. Coumaxpen 


UURTHER advancesin  Chaslest.taweance. Glenn H. Curtin Orville Wright. 
aviation seem quite defi. Motors wil Ay A ronderfu future Aviation hat ame 


ibe tent 
Kperture fom 

tf tac orignal Wright 
thou of te airplane with fixed wing and 
ropellerceren, ax we kaw iether 
a not been any realy successful im- 
ovement ox, this derign since the 
Wrights few breaty-Sve yecrsago, than 


toward 
design 


ate i wll be equal 
weather conditions, which it 
will avoid. Efficient and reliable, its par- 
Hula eld will be transoeani 


world are beginning to realize these limi- 

tations and fundamental 
og te Till nat be long before a new method 
carrying loads at high speeds in heavier 
San wil be detcopel. An 


‘Some of their outstanding features: 


‘While there have been asany interesting 

developments, such as the slotted. wing 

tou the agro and interesting as the 

es) in giving this invention 

more power peed, an oal-carrying cx 
ity, there hs i 

To improve its safety by enabling the ai- 


creasing number of engineers and scien- 
tists are beginning to agree with Mr. 
Edison that the airplane. as we know it, 
is not so practical at ail, is inherently 
dangerous. and is not likely to be the 
heavier-than-air vehicle that will bring 
‘on the real Air Age. 


‘i of ela forniation. 
eltiple heavy-ol. power plants 
cated inte, PT 
Swiveing propellers for vertical thrust 
as well as foreaid-aft propulsion. 
Event cruising speed of 100 miler 
a hour 
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» 


Willams A. Moses. CM. Keys 
“Merchant marine "The cout of ying 
‘othe ae (a ing redoce 


FB Rentecher. Hara M. Hanan, 
cPamenger merece‘ Tranacoatinental 
sind buineme™ service 84 hours” 


Sine increased by gradual increments to 
"Beck slips cl the tee val coy 
ch ships of the future sir 
atari, jut a mura rat 
Inay. In shape the ‘more blunt 
than at present "Theke strength wil be 
wera fold, and saltiplc long) 
{nadinal corridors wil serve also as strength 
tnetbers, ‘They wil have increased travel 
comforts aol Torres equal to the best 
furnished by any type cari, and highl 
improved navigational ‘vith 
tolttion of the fog 
Weare now on the threshold of obtain- 
ing these improvements, With the limited 
shad fain aval for expe 
‘mentation, progress is. necesari 
But the siRhie ip destined to becom 
prominent and indispensable in the 


RELIABILITY 


May. G 
hci de 


E. Fecner 

my aie Cope 

‘of transportation and 
viation has arrived, 

‘The technique of a 


: and eeronaut 
tal engias "doga Eas grea sya 
tcquipment with worth while performance 
wlth every indication that: progress 

iuehow far no one can el 
ooking into the future, it seems to me 
that the moet important development x 
to be along the line of fncrensed 
Ruiability and safety.‘ Multi-engined 
Transport planes eapable of flying, with 
tue or mors engines cut out, with arrange. 
ss fe emer zr oad 
on an al ety factor, operating 
ser wet pasion away wil foraieh 
to the world a mode of transportation 
fally'as safe as the prevent means of ter- 
restral transportation, and in many ways 
Inore altractive. Every day ‘finds us a 
ep nearer the goal of rebiabiity “and 
safety, a bit close to the time when ait 
iano ake place, 
a replacement for, but as a complement 
to, travel by railroad and automobile. 
"The fed of military aviation rather 


‘a separate thing. In that phase of avia- 
tion. performance is the goal, and present. 
ications seem to point to substantial 
developments which will lead to marked 
improvement in performance. 


NAVAL AVIATION 


Reax Aparrat Winuias A. Morrerr 
‘Che of Baron of Avonnnten, U8. Ney 
VIATION in the Navy and as part of 
the Navy will continue to be more 
‘and more useful and important, ince 
improved design is constantly making 
aircraft more valuable. 

‘After the war the Navy had only war 
type fiying boats, "Today we have about 
‘830 modern planes. 

‘Three carriers are in commission and 
the two new ones carry and operate nearly 
‘one hundred planes each. Anew carrier 
1'1330 tons has just ben authoraed 
hhy Congress and will be begun this year 
Four arlditional carriers of the same sine 
sil undoubtedly be appropiate fr and 
Brut within the next ‘There 

in time, be many more carrier in the 
Xing than’ those we have today and 
those proposed. 

‘All cruisers and battleships have been 
fitted with catapults and carry airplanes. 
‘The Navy will put aircraft ultimately on 
board all types of vessels, including sub- 
marines, destroyers. and tankers. Tn time 
cof war, inerchant ships, also, will be fitted 
With catapults and will carry airplanes 
for defen and offense 

1's two 6,300,000-cubie-foot 


four years, and they will be followed by 
more and larger rigid i the next 
tne probably of about 10,000,000 cubic 
feet. ‘These mammoth airships will be 
built by commercial concerns and will be 
sed forthe rapid transportation of mai 


will have a merchant marine of the air. 
just as we should have a merchant marine 
of the sea inferior to none. 


indy preparing ik major 
ao ee 


iy 
Tubs ven compasicn orci 
Countries, "Passenger w 
SSrge fcr, ad Soave contertabl than 
were dreamed of few years ago. 
“Transports earring cighteen to Aly 
are being bulls Dining room vert 
soy toupee shh sear ters ent 
ceping erths are 
cnly a stride in the futures. Overhead 
Tanding fields in business districts will be 
tefal when commercial plan 
todifcation af landing ear which now 
erin plane fandom ip 
Hicks. Alnplancs with operating schedules 
of 100 rales an hour are in the minds of 
ctaservative serovastieal engiveers 
Tein safe to predict that within m few 
ears cvery ity of 9 pope wi have 
Sip mall scevice, and that-all fiat-lase 
tall between certain tities will be carried 
alr, with several inter-city schedules 
any instead of one an at present. Air 
tall und transport service to Canada ani 
‘ur neighbor ‘republics in’ Central and 
South Aimericn wil stimulate commerce, 
help obliterate boundaries and. hasten 
more harmonious international relations, 


PRIVATE PLANES 


Cuanues L, Lawraxcr 
‘Prenat, Wright Aeron! Corporation 


TE last year in aviation has been 
bya very marked in- 
crease in the number of privately owned 
Airplanes. From information 1 have re 
ceived from various manufacturers of ai. 
Gra am tl to bebe tat the se 
planes by private owners will greatly in- 
Srcane datlog the coming year’ 
‘Only xeveral (Continued on page 124) 
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The Speediest ‘Cratt Afloat 


How Gar Wood Gambled with Death to Pilot His Frail 
Speed Boat Ninety-Four Miles an Hour “Just for Fun” 


By ROBERT E. MARTIN 


From the deck of a Coast Guard cutter 
swinging at anchor in the Detroit River 
T had witnessed the speed dash—a blur 
of two. white-robed 


‘raising on land—but so speedy 
in the water that only one eraft 

the "vorld has accomplished 

. Tk is the world’s record just made by 
‘Wood, «dean of American power boat 
yo in his mpcilly-esigned Mine 


i eee her sides and her two 
linder motors still smoking. 

‘She is just a fairaiond motor beat in 
dimensions—a twenty-eight-foot, “single 


Gpucstors orawded ‘the shore of 
Indian Creek, a narrow salt-water 
farm between Biscayne Bay, Flor 
ida, and the sea, the other day, 
‘hay an aquatic project 
rocket six times up and down a 
inil-long course. Tt mpat flames 
from its exhaust, and passed with 
A noise like that of a fleet of air- 
Ble Tn the tern rowhed Gar 

ing a steering w 

les 9412 mes an 
our!” announced Otis A, Porter, 
timer of every important race in 
America, when the last of the re- 
‘quired six heats was run. "“Aver- 
fg in state ies for the se 
Woo) had sage by 0 fret 
oa had Wy a fraction 
atx te the to records hi 
set last September 
‘an hour for the 


The victory was a. pleasant 
aftermath toa disappointing race. 
fore. at Bis 

itted his 


raft Mise England piloted bj 
Stabe HO. Difegates 
‘That doughiy  Britisher had 
just broken all records by pilot- 
ing an automobile over Mord, sds 
fat the astounding pace of &1 miles 1x 
hour, and now sought to annex speed host 
Tnurels as well. A few minutes after th 
sac am nena pot Wosd out of te 
race. He was speeding at sixty-four miles 
‘an hour, leading by twelve lengths st» 


fon salt water. Old hands at power boat 
racing foresee a still faster mark when the 
crafts taken to Detroit this summer acl 
run on a fresh-water course, 

Tt was at Detroit that George Woo, 
brother of Gar, made last September's 
record; and there I received my introsuc- 
tion to the famous Miss America VIT and 
to Gar Wood, her equally famous builder, 


whose bottom ends 
ray astern, to continue on a 
shes higher out of the wate 

stern, grasping a 
veers the boat by a little 
duralumin flipper—located not at the 


‘The mechanic sits at the pilot's side 
during the race, hunched over, 
the throttles. Because he operates the 


aes, he is actually’ more the boss of 


hat pours 
into its cath e us great 


T noticed that two spark plugs for e4 
wenty-four eylinden iti 

certain, Each of the V-shaped motors ix 
rated at eight hundred horsepower: wee 
tually, though, they develop a thousand 

horsepower npiewe 
Thad expected that under the impulse 
of these mammoth, the Mise America 
of the water, nose frst, 


The boat ski 
ick half out of water. 
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problem,” voice at my elbow 
said, "isto move the boat forward with 
the least. powile disturbance of “the 
water” 

T turned to a rather slight man of 
mie age wth ate of eral thick 
ray bain in a white covera 
fit He was Gar Wood. 

“There was one question I wanted to ask 
him. "The Mise America VT gave a 
wonderful performance,” T said. "Biot T 
fim curious to know why yon let your 
brother drive your boat to a new world’s 
record.” 


HHAT'S an easy one,"” Gar Wood re 

plied, “George has been driving a 
year-old boat, the Mise America V, 
‘around in the other races during the last 
four days, and taking my boat's wash, 
T thought he ought to have a little of the 
flory, George is the salt ofthe earth. that 


fo 
"Pat remark of Wood's epitomises the 
sportsmanship of «tay ha ha 
375,000 onthe world's fastest wat 
‘onder to drive her perhaps 
ire during her life of 1 
athe wo consi he tt 
trap heap in favor of a faster boat. The 
Mow America VIE that has jost 
ton new speed : 


‘ 
"Americas, the fi } 
1919 and used to win the 


hen he, has succeasfully deteoded 
it against all challengers 

Ber Hat racing als for bert of 
steel and arms of whipeord, Gar Wood 
tnd his brother have both, though neither 
of them tipe the scales at'a hundred and 
fity' pounds, 

Gat has had nar- 
row excapen from 
fleath. Tn the Gold 
Cup race three years 
=e Hai Gar, 

ing along 

Heit iver ab a 
jece of driftwood. 
Driver and boat sank 

tantly in ninety 
feet of water, "Wood 
came to the surface 
tinconscious. The two 
motors and the 
wrecked hull were never found, although 
ie river was dragged for them: 

lots and mechanics of speed boats al- 
ways wear a special type of life preserver, 
Often with a Tull around the neek to pro: 
tect the throat, and guards for the arms 
and legs. Being thrown out and striking 
thowwalee at aiany hour to just 


like hitting a cement wall at that speed. 


HENEVER Wood builds a new 

boat he tests it himself. “The man 
who designs and supervises the 
of a boat should be the man to 


first, this philosophy 
volved “him is most spectacular 
Last summer he built the Mier America 


VIto defend the Harmsworth trophy 
against the challenge of Marian Barb 

Carstairs, London owner of the Mise 
Estelle IL, which later sank. On August 
twelfth he took his boat for a trial spin. 
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fesce as ragteand you have 
Woot Mine America’ Wil 


At a speed which some observers esti- 
‘mated at 100 miles an hour, the whole 
front half of the craft went to pices 
had not been built strong enough to st 
the strain. 

‘Wood and his mechanic, Orlin Johnson 


pale doe lay 
its suction. He reappeared in a jumble of 
Heating wreckage. me the woe fo i 
have to be rederigued from the bottom 
he recalled having decided as he was 
ng to the surface in the midst of 
broken woodwork 

‘Johnson's jaw was broken and his cheek 
and throat s0 badly cut that his death 
Sccmed certain, He was insensible when 
fished out of the water and put aboard 
the Wood yacht. and regained conscious- 
teas in'a Detroit hospital just in time to 
hear the surgeon say. “We can sew his 
‘wounds up, but it wil be useless, He'll be 


dead within an hour.” ‘To which Johnson 
‘murmured, “The heck T will! 

The sunken boat had been months in 
Iouilding, It looked as if Wood had lost 
his chance to retain the trophy, But that 
night he put twenty-two men to work on a 
sew hull. In two weeks from the day the 
‘old boat sank he had the new one com 
pleted, powered hy the America VE-mo- 
tors, fished from the river. 


HERE was no time to tune the Mis 
America VIL, the new eraft, for it was 

completed only’ three days before the 

Harmsworth trophy race. After w 

this race, in which the Eny 

boat sank in the first heat, the trim eraft 


raced three day’ later to its world’s speed 
mark, 


nd on both oceasions the 
johnson, far from being 
the stern of the speedster, still 
Iearing the sears of his accident. 

‘Wood loves the water. Besides his two 
Miss Americas still running, he has a 
sedan-top runabout that can speed at 
forty-five miles an hour, as well as a fifty- 
foot cruise, and a seventy fot yah 
both of which can give it’ good race 
For his twelve-year-old son he has built 
an outboard, a small-sized duplicate of 
the Mise Americas. (Continued on page 16) 
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A New Ice ue May Bury Us 


ROM Alaska and Greenland come 
wire flashes that great bodies of ice 
have been sighted moving slowly. 


New York is fast becoming a deserted 
upants are emigrating toward 
to set up new homes and 


factories in what was once 
dazzling colors are seen over Chicago and jungle 

Seattle. Canada is already a frozen Like straw the Woolworth Tower and 
waste, swept by howling sub-rero gales. other skyscrapers topple before the ereep- ants are 
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Modern Noah’s Ark 
Fights Disease 


By HENRY MORTON ROBINSON 


[IE annual, antivivisection bills utely necewary in the war of science advocate of scent methods, and hav. 
‘again! In the assembly against disease. ing interviewed prominent spokesmen of 
chambers of twenty states logis- Which side i right? the anti camp, resolved to question the 
lators ure once more dehating the Tdetermined to probe the whole matter leading vivisectionists of the age. And 

nial question of vivisection and find the answer. Being above all, I wanted to, see with my 

“Shall science be allowed to perform both a lover of animals and a staunch eyes some typical experiments upon li 


laboratory experiments upon living ani animals, performed by akilled surgeons, 
ina great research laboratory. 

My quest inevitably led) me to the 
Rockefeller Institute for Medical 
Research Ia, New York City, the 
largest equipped me 
laboratory in the world. There are, 
to be sure, other famous, labora- 
tories where viviseetion is prac 
ticed—notably at Johns Hopki 
and Harvard Universities—but the 
fame of the Rockefeller "200" and 
the fact that suc internationally 
celebrated surgeons as Dr. 

‘and Dr. Flexner direct the 
ments made the Institute the 
‘al scene of my investigation. 


An excited anti 
yivisctonit’ member leaps 

feet and tells grisly tales of animals 
strapped! to torture tables, ruth- 
lesaly butchered without anesthe 
sia, and permitted to die lingering 
deaths asthe result of wanton 
‘eruelty and neglect at the hands of 
medical experimenters. 

In rebuttal, an equally excited 
vivisectionist tes that. if 
science is to continue its successful 
warfare against disease, laboratory 
experiments with dumb. animals 
itt go-on, He points to brilliant 
Vietories. over such scourges as 
diphtheria, lockjaw, smallpox. dia- 
betes, typhoid, and yellow fe 
made posible only by patient x 
periments. upon mer 
‘animal kingdom, He brands the 
‘ponents of vivinection ns enemies 
of scientific 


'S Tentered the main gate I put 
‘myself in the neutral, open- 


Gent of ‘the Women's League 
i 1. who had pointed 
‘out tome the services that dogs had 
rendered in the World War, claim 
be Smatemer Duetaretine ing that their record of courage 
Rockuier instar for Meseat Should exempt them from further 
Sea eet cee te aie barony 


eentists who stoutly maintain that 
vivisectionist methods are abso- 


I had listened to the sincere protests of 
De, Wilbur Murphy, ‘eminent. veterina 
rian. pleading agai practices 
senile bles Soren el 
dissecting eats, dogs, and monkeys. But 
T hind determined to hear both sides of 
the story. and it was in this impartial 
spirit that T laid my problem before 
Br Flexner, director of the Institute 
"Fm going to let the animals in 
‘our 300 answer all your questions.” 
smiled Dr. Flexner. Without further 
‘explanation he led me into the 
mal House” —a veritable Noah's Ark 
‘of Science located underneath the In- 
stitute. Here in a maze of cages, pens 
fand stables. Taaw the queerest a 
liveliest collection of animals ever 
athered for the purpose of com: 
Fring human ills." And 1 began to 
the important role an 
‘are playing in the life an 
death battle between science und disease 


ET me show. you just how some of 
them 5 
Taki ‘specially imported 
These preaning 
ecause of their rescrablance 


beings. provide the Institute 
ith the Ghote material for 
vanced experiments with meningitis 
ft aleping sickness, two disease that 

ale sence. Without these mon 


of the human brain and 


visually is artificially induced 
mals. It monkey’ then. ix isolated. 
His spinal fluid is analyzed, his blood cor 


his temperature, be- 
ion to. drugs are care 


icles counted, 


by the Rockefeller doctors, and the re- 
alts are scientifically tabulated. 
fhe dies, the experiment enters i 
seconid stage, Cros-sscticas of the soon 
Kes rain nd apna cor are paced 
tinder 1 high-powered microscope, an 
mth normal tines. DD Flex- 
her. who is himself working on meningitis, 
informed me that whatever progress has 
heen made toward a. solution of the 
disease was due chiefly to. recent expe 
{nents with these Rockefeller ring-tail. 
Took at this trio of blooded mas 


POPULAR SCIENCE MONTHLY 


Pe ec 
eee 
month. The antitoxin, made from mare's 


food obtainable In return they price 
germ which i virtually, priceless in 
‘safeguarding the lives of little children. 
‘One horse yields enough serum in a year 
to immunize a thousand babies from 
diphtheria! In the last ten years, this 
terrible disease has been reduced nearly 
fifty percent in frequency. as a result of 
diphtheria inoculation. ‘The death rate 
hhas dropped from 16 in a thousand to 1.1! 


i Pld Chino 
eae gs Tod ie 
go about the business of making the 
basic peste ot ease. Meavrorp rove 
erp lepine ap rer 
pon np) 
Dr. Flexner, “ 
duce enough 
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from diabetes. Before we knew about 
insulin, diabetes was a real scourge, defy- 
ing our most strenuous efforts to control 
it. But Dr. Frederick G. Banting, in 
vnaking the discovery, found that ‘the 
ordinary pig contained the element lack- 
ing in the pancreas of the human diabeti 
‘sufferer. After experimenting with 
dogs—who also suffer with diabetes 
We tried insulin on human beings, 
and the results were marvelous.” 


NOTICED a purring Maltese cat 
who was doing nothing in par- 

ticular. 

mn in life?” I 


of anger, fear, and other emotions on 
the digestive tract. We feed Melissa fish 
peer into her stomach by means o 
the fuoroscope, and watch what happens 
when a dog growls at her, or a canary is 
placed just beyond her reach. She 


‘loesn't Suspect that we're peering into 
her at Tecate the fluoroscope is 
painless in its operation. Of course, we 


use the information obtained from Me- 
lissa’s stomach in diagnosing and treating 
human digestive ailments. We found that 
‘nervous indigestion,’ 40 called, resulted 
from the failure of certain glands to fune- 
tion properly under exciting stimuli—the 
presence of a canary, for example. When 


‘we took the canary away, Melissa's 
lands began to pour out the necessary 
fiuid, and the digestive ‘went for- 


ward onoe more. Applying this principle 
Toman beings, wehave been ableto cure 
many a case of digestive trouble that pre- 
ious resisted our medical treatment.” 

‘A Kennel of barking terriers has aided 
the Invtitute doctors to. perfect the 
“Tronchoscope,” an illuminating instr 
sac ned ean the threat and 
lungs of suffering human beings. ‘Many & 
safety pin and small toy has been. dis 
indged from the windpipe of atrangl 
baby, shop boontse some wapedl 
pup has permitted the Rockeleller sur- 
eins to insert the bronchovcope into his 
Throat for experimental purposes. 

Who would: think tat rabbits were 
valuable alles of science? Yet when the 
inte Dr. Hideyo Noguchi was secking 
ture for yellow (Continued on page 148) 


i 


“Cutting a cancer from the shoulder of « bulldog—a painlew operation 
Sith ast seriing radio" hile one of the newest targical matromenes” mamafartaed, ti injected a ahown into the Body of art or gulnen ig. 


‘Were animals offer this lve t txt the anfety of drugs. Aer a dr in 


Jone, 1929 


POPULAR SCIENCE MONTHLY 


Do Insects Think Like Men? 


(nots A completed mest may be sen the 


Almost Human in Ingenuity, Ants Build Amazing 
Tunnels, Houses, and Even “Stables” for “Cows” 


us for a street car 
ity one after- 


that an absorbing drama was being 
ed right at his feet. He saw a col- 
turn of leaf-cutting ants 1 

the tracks to reach some trees on the 
‘opposite side of the road. Wagons were 
ly ig on the rails, and 
numbers of the insects were crushed to 
death under the wheels. At first, the sur- 


Viving ants were thrown into confusion, 


1¢ naturalist forgot all about 
weed andl delighted, he stopped 
tunnels with stones to 
seewhat the ants would 


‘This incident is typi- 


cal of a number of 
recent observations re- 
vealing the astonish 
ingly “humanlike rea- 
soningpowersof insects. 
Ttisclosely matched by 


By MICHEL MOK 


Problems of Instinct and In 
lished by the Macmillan 
York. "This observer saw a swarm of 
fants coming through the window into 
his dining room. fe Ue te on the 
invasion by spreading a sheet of fly paper 
across the window sill, But the ants 
refused to be balked. After a few of their 
umber had been caught in the sticky 
stuff, their comrades ran off, but soon 
returned, carting sand and minute bits 
of wood, With these, they built tracks 
paper and so reached the 


Utigence. pub 
pany, New 


uous French 
biologist, stoutly maintained that the 
behavior and actions of insects were 

ings of 


| 
i 
i 


blind instinct. ‘That contention now 
challenged by Major 
sty of in 


Jains of India and Mesops ii 
plains of India fesopotamia. His 
Findings, some of them fairly startling in 
on of invect bity to reason 
beat out the t 
the British entomolo- 
fist ‘who, some years ago, shocked the 
world with the statement that 
insects are thinking creatures and that 
fants rank next to 


‘of ant inhabiting Central India 
not only keeps “cattle” but. in 
ngthem showsasmucheare, cunning, 
‘and resourcefulness at 
ang human herdsmant 
Tong been 
that many ants 
other i 
iphids whi 
crete sweet fi 
the ants “milk” these 
“cows” by troking 
their backs, and even 
build “stables” 
which to house them! 
But it wasleft for Major 
Hingston to discover 
that, in emergencies, 


eo senate the ants Know nach 
EEE Sieterns? Ee how to. protect their 
SSS SREY 2 hens and how to catch 
ete semsteg them if ther ty to ex 
Se SE tet A capefrom theit ! 
=e ‘The insect “stables: 


(Continued on page 160) 
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T Ai Gesttiw to Bo u Fier 


“Rawhide” Lessons from Lindbergh’s Old Pal—Another 
Breath-Taking Day in the Life of a Young Rookie Pilot 


By LARRY BRENT 


‘Ris said He had flown in the Army. He had done veteran cross-country pilot and one of 


hundreds of hours of night Hie the mot daring unt fer the 
hed mined S00" wader Hle"eas's Ua “Hie had, hed ‘countless 


‘Hewrote out the brief record rasiaag adveatersy he bass plots 
ne i ving experience on ing planes when they burst int fame 

lc white card which I mut give to hw! woaude parachute ju Owens, 
Bill Hates, the contact man; ene of the advanced students 


had told me on the day I 


‘enrolled: 

“You'll like Enslow fine. 
He pours rawhide and that's 
‘what you want.” 

it Winston, the Curtis 
eld mnage, tons 0 te 
‘man who taught Lindbergh, 
had said to me: 

“Every instructor has a 
dierent method. ou'l ear, 


before going up fra Json, 
Ti ta. wine te 
motors of the blue. biplanes 
where being warmed up. 

T had to think that 


“I's a big help if you Tike 
‘your instructor’ and” admire 
ihe way he fies, A'litle hero 
‘worship is necessary.” 

T reawoned that it ought to 
be easy to admire a man who 
oe eaeaeces 

ying: TM POSSEDETS. Ac the “dg howe Ril ates ntroced we: “ME, Bret Mr. Baw” in the air, 
freight, expres ant air mail. niowansts"Rerempiactoeusoivendd:*tatverserced= my admiration for the "aces 
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of commerce” had multiplied. Yes: hero 
orahip was cary. And T wanted raw- 
de. But I was not prepared for Randy 
Enslow. 

‘He was standing near the “dog house” 
on the line, talking with Bill Bates the 
contact man. (The contact man, as the 
name implies, is a sort of liaison officer 
hetween students and their instructors.) 
Thad never seen Enslow, but there was 


sharp, quick, bluish-gray 
eyes, a snub nose, » good chin. He was 


toned tight under his chin, flying boots 
of leather, 


ILL BATES introduced ws: “Mr. 
Brent—Mr. Enslow.. Brent is on 
‘your list for nine, Randy 
alow Kabel st me He walled. He 
gave, my dw quick ip and a 
Let's sce your card.” I gave it to him. 
it nervous. Enalow frowned 


Without another word, he turned and 
strode off toward one of the planes. Tt 
was blue with a red tail. I followed. I 
tensed that something was wrong. Some- 
thing was, Instructors don’t like taking 
other instructors’ students, When we 


reached the plane with the red tail, he 
aid, briefly 
"Climb 


My: Helmet wat cipped with a 
apeabing tube which ron fom 8 roythe 
yece im the forward coc 
sks in the helmet 


to rubber 


 Enslow was in 
the forward cockpit before T had the 
safety strap buckled at my waist. The 
nator roared. I wondered if’ Ealow 
was going to give me the usual pre- 
liminary talk. Evidently not. Through 

speaking tube he asked: “Done any 

2" T shook my head. “All right. 
Do some now. ‘Take her down there by 
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the golf course. Hold your 
stick back hard.” 

Thad never had my hand 
‘on the throttle before. T 
advanced it cautiously 

ive her some gas 

Tdi we. ie {olted along 
toward t ‘course, 
jg was different from flying. 
At flying speed, the slightest 
touch oa the rudder pedals 
would turn the plane sharply 
‘On the ground T had to kick 
the rudder hard. 


|. Tt was hard work, 
“You're, trying to steer with your 
throttle. ‘Steer with your feet!” Advice, 
orders, criticism came pouring through 
the tube: 
Tobe 1 cay meng, deen this ba, 
Don't. grou er! er less 
gas. Are you trying to fly her? Watch 
out for this fellow coming down—he has 


ive her some 
gas _Rick that rig mile 


Al right. 

We had reached the end of 

he eld.” Often "a preliminary talks 
tiven here—jtst before the take-ofl 

Enslow swung the ship around into the 

Samart turn. ‘The motor roared. 


favorite exprenion wan: “Run your ship; don't tet your ship run you 
stevery opportunity I sued the workings ef the variun machines shout the Held, 


“The propeller sent an iey gale into m 
face. "There was going to, be 0. pre- 
liminary talk. "We were fying along the 
round. Towns beginning to realize what 
Hiudents ‘meant ‘when they sald. that 
ey itr han diesen mth 
My Yecnporary instructor, Jordacof 
beta gentle and permian 
Wer climbed fast. Over the hangars, 
sharp bank 


Enslow put the ship in 
TU was so sharp that it took my breath. 
And T was not prepared when he barked: 
“Grab her.” 


Phan appeared on the cowting, 1 
kabler My eet lid to the 
‘My hand clutched the stick, but 
remember in time to hold it fight 
as lightly as if it were made of spun glass 
and would erush faqucend. 


“Climb her!” 
ick back and kept my 


1 pulled the 
‘on stalling. Enslow's hands re- 
ined on his cockpit cowling. He was 
looking over the side of the ship across 
the field. T could sce his profile, and 
below his goggles was a grin. T wondered 
what he was grinning about. Tt occurred 
to me that he was looking forward to 
pouring rawhide. Well, rawhide was 
what I wanted. 

“That's enough. Fly her level. Fly 
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In a sharp turn, your controls 
1. Your elevator be- 
rudder and 


the things 6 
todon’ ham Tock reader 
or too much stick—side slip. Nose 
too low—dive. Nose too high— 


all, 
nae Res lity. 
ity. 
‘Around: Lege m, faster and 


talking. ‘The motor was slowing down, 
laboring. T tried to bring the nose down 


Thad ever been. I also found 
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Pha 


i 


nH 
ei 
i 
Ef 
4 


T was getting the feel of it, 


ID for the first time 1 really 
‘enjoyed flying. For the first 
time since Thad enrolled T saw 


mF 


tums. My trouble, in, the sharp 
‘ones, was not enough bottom 
rudder, Tn watching my. angle 
of bank and speed of turn, Ewould 
forget that the none shoul be a 


always safe, even if the ground is down 
there; up is always dangerous. In case 
of doubt, put your nose down.” 

Sometitng shot past overhead—one of 
the Army planes from Mitchel field, 
hhad the ship in aright turn, Ensiow 
barked: 

“Bottom rudder!” 

T gave the bottom rudder a vigorous 
push. “Even with that push, the nose was 
yanked up by the slipstream (wake) of 


the Army’ plane. 
Easlow explained: “If your nose had 
been much higher, the wake of that ship 
‘have pulled it up and set. you into 


THOUGHT to myself: there is 10 
J mek oles sot mh ae, 

very moment you're ying yox mst 

we a landing place in sight; you must 
be aware of everything that is in the air. 
Trecalled what Bill Winston had said at 
‘one of the afternoon lectures: 

“Your ultimate aim must be to fly a 
ship as u ly as you walk, so 
that you will be free to do the important 


Enslow’s favorite expression was: 
your ship: don’t let_your ship run y 
T weed to ride (Continued on page 135) 


Rum 
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Under Arctic Ice to the Pole! 
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APT. SIR HUBERT 
WITKINS, just back from ex 
ring the Antarctic, now plans 


beneath polar 


for next Year. ‘The Defender, only pri 
will run the craft, vately owned submarin 
while Sir Hubert and four scientific in the world, will be used 
servers take sounidings with moder the great adventure 
depth-finding apparatus to determine Simon Lake, submarine 
whither the Arctic Ocean is a cone inventor, built iin 1906, 
shaped depression or a wide basin—the Despite its age, it is said 
principal objective of the trip. tobeas staunch and safe 
Wilkins proposes to start his strange as any recently constructed. submarine 


A superstructure of steel beams will 
enable the Defender to crash through the 
ice to come up for air, should it fail to 
find stretches of open water. It will carry 
charges of thermit, an ice-melting ex- marine Prolecor, he cruised 
plosive, for . A cogwheel de- cight-inch ice in Narragansett Bay, RL. 

che wl be Yice atop the hull will revolve in contact Today’ he foresees the northeramost 
hi batteries. Only electric power ean be with the ice and measure the distance parts of Canada and 
used under water, as the ship's Diesel traveled. “Wheels on top and bottom er submmarin 
motors would use up precious ai. cable tie Defender to glide just beneath foe Belds, 


Flying over Jungles, into the Heart 
of a Vast Continent, Airplanes Are 
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Unlocking Golden Lands of Treasure 


JOR the first time in history, mail 
lanes are to fly between North 


and South America, Revently 
the Post Office Department an- 
nounced that it had awarded 

S. firm for 


irway from Cristobal, in 
down the west coast of South 
10. Santiago, Chile. For sheer 
the project is unequaled in 
With its connections to Can- 

ates, itis 
the world. 


ty far the longest rw 
he portion pining south from Flocida; 
‘recently opened Min-to-Paname 

roite. fs alone 1900 miles long 
‘Nor isthe new air highway that ja 
qurates ore than milearmiate travel 
From New York, Chicago, and other ©-5. 

stn Yo South Aner on 
{2 prospect sanother li 
Patains to Dateh Guiana i under mail 

contrat, 

“Airmen re looking south, these days, 
continent of fabulous 


sae Sap cae cs pal 
European and American 
inflyence, are linking "the 
‘group. o 
‘anew network of 
tion. The Midas 
touch of the airplane is trans- 
ese cooruee Bee 
giving a swift new 
outlet ‘for the products of 
hitherto inaccessible prov- 
inces. 
‘Nowhere in the world, per- 
haps, do the old and the new 
jes of travel contrast so 


still, if you wish, travel on 
the back of a mule the three- 
hundred-mile trail from 


in Bolivia, “The trip takes 


just three weeks. Every week a plane of 
the new air line makes the same trip in 
three hours. Again, a small, crowded 
stern-wheel steamer winds its way up the 
Magdalena River, in Colombia, to take 
travelers from Barranquilla, at the mouth, 
to Bogota in the interior. The trip takes 
from nine days to one month; no one can 
tell you exactly how long. “It all de- 
pends""—among other things, on whether 
the boats run aground in the treacherous 
river, which not infrequently “happens. 
Today seaplanes leaving Barranquilla 
daily whisk a voyager up the river as far 

the town of Girard, whence itis 8 
few hours overland to Bogota; total time. 
nineteen hours! 

Perhaps the most timesaving air serv 


ice of its kind in the world is that which 
Peru has inaugurated between San 
Ramon, near the Pacific Coast city of 
Lima and the inland, jungle-bound ety 
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Longest Airway Links Americas 


feed Junkers plane at 
‘chor ff Wis de Jones 


ALDEN P, ARMAGNAG 


Peru sent Iquitos. 
bound mail from Lima to New York: 
thence to Rio de Janeiro, Brazil, on the 
\tlantie seaboard, and finally clear across 

ith America, ‘via the Amazon, to 
Iquitos. By that route it took a letter six 
weeks to cover the 800 miles between 
Lima and Iquitos! 


DRMERLY travelers from the se 
‘coast, if they eared to risk the uncon 
erable and dangerous inp through 
to Iquitos, crossed the first range 
{ofthe Andes by rail and motor car to Sea 
Ramon, and then embarked perilously at 
sources of streams through the. wilder- 
ness. Today, Keystone mail planes carry 
the passenger in. speed and comfort to 
Masisea, the nearest point on a water 
route to Iquitos. ‘There he changes to 
a seaplane that takes him the rest of the 
sa, The whole trip requires only thirty 
‘These typical examples give som 
‘of the tremendous 
‘is working in South America. 
‘Where the mountainous peaks 
fof the Andes and the swampy 
banks of treacherous rivers 
have hindered the building of 
railroads the ait lines rule 
tiles of South Ameren look 
for @ mew network of com- 
‘munication that will make 
them mighty powers in world 
European interests. have 
‘been quick to grasp the impor- 
tance of air development and 
the vital part it. wil 
here. While the U. 
States was still 
the extension of 
southward, German and 
rench capital -pav 
way for local and. Europe- 
thound lines. 
‘One of the most ambitious 
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i Golomb, ting of for a trip over the ingle 


‘Aieplane view 


or monoplane of the Lr Aro Bovine watem om the fing fed at 


all along the 
merica from Buenos Aires, 
to Natal, Brazil, ‘Thence f Tn Colombi 
hips ply across the Atlantic German firm 
he northwest bears the  imposi 
there with name of the Sociedad 
mail planes from France, Colombo Alemana 
Meanwhile the Condor Syndicate, a De Transportes Aer: 
German firm, has inaugurated a success: 
ful serview along the Brazil coast. 
Dornier and Junkers flying boats carry 
passengers, mail. and freight between Rio 
de Janeiro and Porto Alegre, northern and 


Touts om Lake Gosgracota, Bovis, 12,000 fort above aca 
2 ‘rom Cochabamba 
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New Calendar by 1933 —Eastman 


America’s Genius of Photography Tells Why a Year of 
Thirteen Months Will Make Us All Richer and Happier 


By FRAN 


HIRTEEN Fridaysin every year 
Malling on the thirteenth of the 
month will be one of the curious 
things which will happen if and 
when the movement for calendar 

reform, uniler the leadership of George 

Eastman, of Rochester. N. Y., achieves 

the reralt which, Mr. Eastman and his 

Mocatcs are seeking 

ie thought that all the alk 
aoe baler reform, which has been 
going on for ten years in Europe and for 
more than half that ‘America, 
ated with wild-ey 

aries or jokesmiths. Quite the 

reverse is true, But it took Mr. 

is advocacy of 

h year to con- 

vince the unthinking that it 

might be possible to do what 
has been done adozen times in the 

‘past, to establish for the civilized 

world a new and improved meth- 

‘od of measuring the passage of 

time. 

Today, in all seriousness, the 
world faces the possibility that, 
perhaps as early as 1933, we 
shall begin to calculate time in 
units of twenty-eight days, 


thirteen of them to the year, 
with an extea day each year as 8 


Year for good measure. 


endar. 


are on record in favor of some new plan 
for measuring time. -\s the United States 
is not a member of the League of Nations. 
the movement languished on this side « 
the ocean until Mr. Eastman, about fou: 
‘Fears ago, put the force of his personal 


tum in America like a snowball rolling 
downhill 

‘The National Committee on Calendar 
Simplifieation, of which Mr. Eastman is 
chairman, contains such names as those « 


ime, ever since the 
close of the war, we have heard 
talk of changing our present cal- 
Many have had the hazy idea 
that it is some wild-eyed scheme likely 
to seramble all our calculations and 
turn affairs topsy-turvy. 
traordinary interview, the prime leader 
in the movement for calendar reform— 
an American inventive genius whose 
name is familiar to everyone who has 
taken pictures with a pocket camera 
explains why he believes the proposed 
year of thirteen months will put more 
money in our pockets and give all of us 


more time for worth while leisure. 


\CIENTISTS generally favor 
the change. Dr. Charles F. 
Marvin, chief of the United 


States Weather Bureau, has 


am interested,”” he says, “in showing 
people how to get the most out of life.” 


In this ex- 


PARKER STOCKBRIDGE 


removed. apy 


tly. from his other ac- 
calendar 


Georgian mansion admitted us to a 
seat ball paved with tessllated marble; 
strewn with costly Oriental rugs, banked 
with flowers, hung about with paintings 
which evoked the instant admiration of 
non. The sound 
‘came throug! 
into a larger 
butler ush- 
into a leather-uphol- 
stered library where the array of 
paintings and statuary so en- 
srossed us that we hardly no- 
ticed that the organ had ceased 
playing until a quiet voice said, 
morning.” We turned to 
see our host entering from the 
‘music room. 

George Eastman bears his sev- 
enty-five bachelor years lightly. 
He tossed the end of his cigarette 
into the fireplace and stood erect 
on the hearth. his faint. smile 

luminated by the enthusiasm 
in his blue eves us we spoke first 
of music and his efforts to make 
his home city one of the great 
T musical centers of the world. 

“We are trying to instill an 
supregaton of music which wil 
those who gain it to get 
more happiness out of their 


been one of its ardent advocates 
for years. ‘The Chamber of 
Commerce of the United States is ex- 
pected, at this writing, to support 
reform. ‘The plan has been endorsed by 
the National Association of Cost Ac- 
countants, the National Academy of 
Sciences, the Pan-Amer'ean Conference 
held in Havana last year and by hundreds 
‘of business men. During the next session 
‘of Congress action is expeeted in the form 
‘of a resolution authorizing the President 
to call an international conference, of to 
accept an invitation to an international 
conference to consider ealendar reform. 
Such a joint resolution was introduced 
Representative Stephen G. Porter of New 
York in the last Congress and will be re- 
introduced, with every prospect of adop- 
tion, 

‘Across the Atlantic, the calendar re- 
form movement has been gaining mo- 
mentum for nearly ten years, since the 
‘League of Nations appointed a committee 
to study the question. Many govern- 
ments and business and religious bodies 


Dr. Marvin of the Weather Bureau: Dr. 
G. K. Burgess. Director of the U. 5. 
Bureau of Standards: A. H. Harris, 
Chairman of the New York Central Rail- 
road; Adolph S. Ochs, Publisher of the 
New York Times; Silas H. Strawn. former 
President of the American Bar Associa- 
tion; William Green, President of the 
American Federation of Labor: Gerard 
Swope, President of the General Electric 


John J. Tigert, former U.S. Commissioner 
of Education, and numerous other leaders 
in many fields of industry, commerce, and 
science. 


N SHORT. George Eastman has start- 
‘ed something. 

T went to Rochester to see Mr. East- 
‘man, accompanied by the artist who drew 
his portrait especially for this article. T 
wanted to find out. if possible. how be 
came to be interested in something so far 


Jeisure hours,” he said. 

‘The enjoyment, of leisure is 
the subject on which Mr. Eastman waxes 
most enthusiastic. Logical enough, when 
‘one considers that his life's work has been 
to provide means for the enjoyment of 
leisure, through the invention of the 
photographic dry plate, then the film 
camera and its latest development, the 
moving picture cameras for amateurs. 


ROM those and supplying the raw 
material with which Hollywood works, 
have come the fortune which makes 
George Eastman one of the dozen or s0 
‘wealthiest men in the world. 
He is through with business now. He 
enjoys his own leisure with his music and 
is flowers, with hunting trips, and with 
the effort to change the world’s system of 
keeping track of time. On the wall of the 
great two-storied room where the organ 
stands is the head of a giant tusker, one 
‘of the trophies of his recent hunting trip. 


to Africa. 
(Continued on page 130) 


“That's the 
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Drawn from life especially for Porvtan Scizxce Mowruty by B, J. Rosenmeyer 


George Eastman, Apostle of Leisure NBR OCE 
Inventor of photographie dry plates and film cameras, Mr. Eastman is the man who son naw 
made amateur pir pee Nap meee oes paved Birney 


into thirteen equal months, he believes, industrial efficiency 
ten will have more tie fot worth while recrestion- 


Mr. Bastman recently demonstrated the propessd 
‘thirteen month calendar before « comenittee of Congres, 
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[UNDREAMED-OF speed 
in small boats; greater 
comfort and luxury; free= 

m from traffic conges- 
1 of highways—these 
have made power boating 
one of the most popular of 
all sports. Here are pic= 
tured some new designs, 
including outboard craft, 
to be seen this summer, 


4 then somet These sporty “ea Lyons” are having it out 
Te(t is thirty footer with masimum speed of Torty-Ave i 
hour. At fight, « twelvepamenger two-step hydroplane capabie of 
miles an our, one of the largest, 


Two Pullman berths snd two 
Bertha inthe ste provide 
sleeping accommodations for fou 
ia"the' thiry:fve-foot "Whitney 
ftulser, at left. Te han «alley 

d's tas heater. Ite speed ie ff 
teen te twenty-two miley na hour 


Home on the waves. 
‘Al the conveniences of 
oo nne “residence. are 
Contained fa the tux 
Hous Consolidated 
Bourebost cruiser ple- 
tired at the Tighe. Te 
enturen = hundred 
feet from bow to ster. 


tian, fn cleverly concealed 


‘This beautiful $00-horse 
ower runsbout of Lasers == 


A gay party of eight out for an afternoon spin in a Dodge 
unduly heavy. weather is ““Watercer,” a tweaty-an-feot open runabout capable of epeets 
fot likely to” be met ‘up to forty-five nilea an hour, It has a 200-horeepower motor, 
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Tebow et ‘con go thety len a 

{eee gether Sea ‘toon ino 

oor patboard owt Sethe es 
‘he up. the weigh of paren pe 


tdiemeta hui ge thirty res am how 


SSntece on the bottom, cenened 
‘homing ever smooth or fooeh wel 


‘A cusaed ity-two-foot Diet! cruiser, the Fayanne If. Te 
fmphrers iy Yor fe cea 
aulpped to 
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‘he Royd-Martin “Dull” « tient eutourd A Seweveht water tutor ot 
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Improved 
Motor Boat | 
Fittings 


38 POPULAR SCIENCE MONTHLY 
Towentt A832 
Robin Hoot hime pve uta enser wen 


Ever Hear of 
These Champs? 


Meet the “Babe Ruths” 
of Some Sports That 


Seldom Get into the 
Newspaper Headlines 


‘SergtC.J.Caghe, U.S. Marine Corp, ntion- 
ie champion 


39 
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Curious 
Towers 
Bent 


by Time 
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With the Pacemakers in Biying 
i 


New Aerial Ambulance 
Spseding hundred miles an hour to # 


ita wounde ry 
frei hve ad atest to at se 
or tro 
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American Aviation Doubles in a Year—Catapults 
for Airports—Great Flights and New Inventions 


"ITH last year's air transport 
mileage just double that of 
1927, America has suddenly 
leaped forward as the world's 
Ieader in aviation. ‘The Aero- 
nautical Chamber of Commerce reports 
that airplanes, during 1928, flew 10, 
(024 miles in the United States—a distance 
‘equivalent to more than forty round trips 
to the moon! Tt was a gain of more than 
5,000,000 miles over the previous year. 
fand exceeded Europe's percentage of 
increase four to on 


hhad been made with relief pilots taking 
turns at the controls, and the 130-hour 


record flight of the Army plane Question 
Mark at California was accomplished 
‘with a crew of five aboard. 

Jensen's record was the more remark- 
able in that he used ordinary automobile 
fuel instead of the more highly refined 
aviation gasoline generally considered 
essential for airplane use. At the start 
his Bellanca plane was loaded with 440 
gallons of the fuel. Bumpy weather aloft, 
he said, was all that prevented him from 
making an even longer record, 


years, we are now discussing the reintro- 
duction of some such artificial starter. 
would be used both to enable heavily- 
aden planes to take off easily, and to 
aid starting on smaller airdromes. 


Revolutionary Cooling 


[A REVOLUTIONARY tail for col 
a motors has been de- 
‘elope hy the U. S Areny Ate Corps st 
Wright Field, Dayton, 0, As announced 
by the War Department, it is ethylene 
Sycol, a chemical employed as a base for 
Taany sntfreee solution Used instead 
of water in radiators of water-cooled en- 
fines i ie san to eliminate more than & 
Wemtred ‘prwede, of, wgtion 


ssenger 
however, probably. be- 
‘of lower fares resulting 
from government subsidy of 
foreign air lines. In America, 
52,084 passengers were carried, 
fompared with 111,000 
fermany. 


Nickel-Plate Wings 


ICKEL-PLATED cloth is 
the latest airplane novel- 
ty. J, J. Maseuch, a young 


New) Nd nv, bs 
developed a procem by whi 
he can actually depost nickel 


lectrical_ heat 


bags for 
righhes Weed nay to 
treed with ikl Tha an 
fate airplane, wings and 

lage, might be" meta-clad 
at pret saving in we 


LSEWHERE in thi 
lane designers, Gl 
igor 


issue, two famous 
nH. Curtiss and 
Sikorsky, looking into the 


weight, increasing "panes 
|] Palo ta ty pe 


fee ead al econo 
the new fluid replace eighteen 
gallons of water-—a saving of 
eighty-four pounds, But this 
also reduces the size of the 
radiator required and means a 
further saving of some forty 
pounds. Also the air resistance 
‘of the radiator in flight is 


diminished, apeeding “up 
ave a mick ‘even miler 


Further consequences of i 
uuse may be that stream 


oversize water-cooled motors 
Inay replace prevent chins 
with no increase in weight. 
“The liquid is clear, colorless 
and "odorless, and 
ties ay be ob 
the open tad com: 
| paratively low expense. i 
lsat about 400 degrees F.— 
considerably, hotter than boil- 
ing water. This feature per. 
imila” water-cooled planes” to 


present all metal planes. Nick- 
elplated wings could be kept 
ice-free by an electric current 
tused to warm them. 

‘An English plane builder, 
8.°E. Saunders, recently de- 
elared that a process recently 
developed abroad "to make 
fabric str 


have experimented with such 
processes, but they have hitherto proved 
too expensive to be practical. 


‘Mascuch’s first 


future with other leaders in aviation, 
prophesy increased use of flying boats and 
amphibians, especially for travel over the 

‘The photograph above gives a mag- 
nificent view of a twin-engined Sikorsky 
amphibian taking off from the waters of 
Biscayne Bay, Florida, leaving a wake of 
foaming white. Planes of this ‘ype may be- 
come the winged ocean liners of the future. 


‘experiment was with a 
linen handkerchief; he coated it. with 
nickel half a thousandth of an inch thick. 
He has also nickel-plated such unusual 
‘objects as peanut shells and babies’ shoes. 


Solo Flight Record 


“LONE wolf” 


of the air recently 
Ianded at Roosevelt. Field, N. 
with an endurance record all his own. 
The pilot, Martin Jensen, had been up 


Catapults for Airports 


eto 
ploy catapults to launch cargo-bear- 
ing planes isthe novel suggestion of Major 
‘Alfed Hildebrandt, noted German figer 
and air authority. Such an expedient, he 


points out, be simply « return to 
ieravity-power it 
by igi Wit ‘brothers to give their early 


planes a “running start.” 
“Much fun was poked at the catapult- 
ing arrangement of the Wrights,” he 


Fear for thir ay ding 
crossing, 
pike! wile they ciel the 
whee they tasted dows epee 

sn el Bahia alia sat a0 
a ‘more than 100 miles an 
four "Tits made the seventh time the 
South Pace has Iben cromed by ait 
plane, two. previous fights having been 
pore ia 


‘operate at higher speeds. 


Spain-to-Brazil 
TS: year's first trans-At- 
antic flight ended in bril- 
Tiant success when Tgnacio 
Jiminez and Francisco Iglesias, 
inh aviators, nnded their 
on the northeast coast 
of Brazil. They had com- 
pleted a nonstop flight of abou 
5000 miles from Seville, Spas 
the 30. 


in which F 
‘no ships, was quickly dis- 


‘of the French aces, 


Costes and Lebrix, and of the Italians, 
Ferrarin and Del Prete. 

flight. of 4,400 miles from Italy to Brazi 
was the longest nonstop hop ever made, 


‘The lat 
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“T Was Almost Cannibal Stew!” 


Famous Explorer-Photographer 
Describes How It Feels to Miss 


By 
MARTIN JOHNSON 


as told to 
Fitzhugh Green 


Jel on the north 
jekula, one of the 
Hebrides Islands in the 
ith Pacific Ocean, we heard 


This meant a cannibal feast 
‘was in_ progress 

“Bring the camera! Hurry!” T told 
my native guide from Vac who claimed 
he'd once visited this dangerous tribe of 
rman-eaters 

the guide hung ack in fear 

‘Not now, White Man. Listen! The 
too-boo drum! We sball be but lang pig 
for their feast 

‘You desert me now. you black cow 
tard, and you'll be long pig for my feast!” 
T'warned him, 

"The wretched guide's eyes dilated with 


‘When Martin Johnson 
‘rought down a char 
nef. He tes 
tre of tragie od 
Sree Jungle imal. 


But the bluff worked. We went on: 
cautiously, for T knew there was real 
danger. We came to a small clearing. 
In its center was a fire around which 
moved rhythmically a circle of naked 


Death by Inches at the Crank of 
a Movie Camera—His Amazing 
Escapes from Charging Beasts 


borigines. With long sp 
fage chant they kept 
boom o0-boo. 


‘of green leaves, he was sure we should be 
discovered and so that our 


it was the natural instinct of th 
movie maker. 


companions could stop me 
I yielded to ns , i poles 
sprang from out hiding placer 
my camera over my aboulder, and rushed 
toward the cannibals 


‘A sickening sight met my 
broiling on green stakes thrust 
ground, was a human he 
plugging its eve socket 

T was young then 
never take now 

‘we beat it before the ea 

bals came back to find out what sort of 
devil had broken up their feast. But I 
was determined to know them better 

Foolish move, too. "Don't ti 
can get away with an 


T took chances I'd 


of his next 


beach a 
At night we an 

t be ambushed. 
Next day the cannibals began to arrive. 


‘They were curious, but cautious. ‘The 
chief, Nagapate, was a powerful black 
with’ a cruel mouth and wicked eyes. 


When I gave him calico and beads he 
ited us to his village. 
The Vao guide absolutel 
go. Said T could kill him a 
T wished. ‘That was better than bei 
tortured first the way Nagapate woul 
do it. Not pleasant news, [assure you. 
‘Over a winding trail we mounted the 
plateau on which the village was located. 
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Alter dealing out more calico and be 
T set up my camera. Nagapate seemed 
to think the devil in my black box had 
to be propitiated. So he ordered a dance. 

Twas lulled into a sense of false secur 
ity by his hospitality. “No one had ever 
tuken movies of cannibals. I was doing 
it! I exulted in thoughts of the triumph 
T would have when I got home 

Suddenly Nagapate shouted a sharp 
command. The dance ceased. Before I 
could let go my crank a circle of two 
ndred armed savages began to close in 
on me, I eould sce the flesh-lust in 
Ahir evil eves. 


HERE'S no use denying it, I was 
ed. Tt must have heen an act of 
ince that saved me. I didn't rea- 
ft. Just before it was too late 
ny entire store of trading mate- 
ial and tossed it into the midst of the 

cannibals. Instantly a wild serinna 
{or the spoils broke out. The oldest w: 
their dignity, and plunged 

Even 


the’ det wf my. scent 


de the boat in a 
xt day Nag 


howling savag 
lished their spears in our dite 
tion, we were too far out fo 

reach. Luckily they wei 


rgrapher's instinct still again 

‘of me! Once more I risked my 
life and the lives of my little party 
match my film against the eannibal’s wit 
Tknew that while they would not respeet 
me, theit fear of the Powers of Darkness 
‘was stronger than life itself. 


1 expected, toward evening Naga 
pate and his mob disappeared in t 
direction of their village to get their eve 
ning meal of half-cooked pig. Soon as 
they were out of earshot 1 hustled my 
Tittle party ashore. On the beach T set 
up a white canvas screen and propped 
my projector with lumps of coral. By the The Hon which charged Johnwon 


time Nagapate’s men came creeping dawn Seaton Rad £ started to crank 
the teail T was ready Sita ‘won Roving. sent 
T waited until the cannibals literally Now and then he eaves fear 


Leonardo da Vine, from « portrait painted by 
‘Nil in the famous Um galeries fn Florence 
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“Da Vinci Did It First” : 


The Story of an Amazing Genius Who 
Devised a Flying Machine and Other 
Modern Wonders Four Centuries Ago 


By EDWIN W. 


JHE whir of the Byrd and Wilkins 
‘airplane propellers in the Antarc 


genius of four centuries ago. 
When alchemy and astrology were stil 
yard a act aces be deg § 
fi machine emhodving principles used 
aueabday aca set rented the 
propeller, and when others had barely 
cated thinking of the Straits of 
Gibraltar as” the “Portals of 
the Unknown, he inchuded “Ant- 
arctica in hs asp of the world! 
il of ue know Leo 
Vinci, a8 the painter of 
Lise.”"The Last’ Supper’ 
“a Belle Ferronitre,” the palnt- 
ing over which much s furious con- 
troversy hasbeen waged recently. 
to told last month in. Porc 
Scmsce Most, His fame as 
& painter has obacured his repute 
tion as a great trail blazer of t= 
toc Nether wot ans 
that four ceaturies of experiment 
ve not altered, ane many of his 
ples inventions have become 


EALE 


spring hinge that shuts your sereen door 
1 product of his mind. He invented the 

wheelbarrow, the rotatis 

that turns with the wi 


‘amokestack 


in addition and subtraction, is helped by 
this genius of long ago, who is said upon 
authorty to have devised the 


ing. 
the pupil of the famous’ artist 


Andrea del Verrocchio. Av year later, 
Verrocchio allowed him to paint a single 


large picture of 


painting,‘ 
ull of work 
the led a singularly upright 
ssclute courte His piyatal 
‘ras 0 great that he cou 


broken horses for sport 
and is said to have been able to disarm 
any adversary and to have had no equal 
ing, wrestling, and sw Vet 
his nature was so gentle that he used to 
4g0 about Florence buying caged birds in 
onder to give them their freedom. 


ILE he was win 


recognition 
Painter, sculpt 


architect, 


kept lists of people who 
‘of books he wished to 
de long journeys to se th 
notes as: "A grandson of Angelo 
the painter has a book on water 
which belonged to his father.” 
The most gifted and brilliant 
‘man of his age, he wo 
than anyone around 
repeated maxim was 
water loses its purit 
inaction sap the vigor of the 


‘such 


lished a line. But when he died, 
thousands of pages of manuscr 

which had accumulated during 
his life, recorded the harvest of 
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Keeping the Congressmen Gotti 


SIM RE 
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The Fastest Thing 
On Wheels 


By ARTHUR A. STUART 


Design and mechanism of Major Setrave' $170,000 Golden Arrow, which enabled it to attain a speed of 231 mules an hour. 


FRIGHTENED little 


She covered her eyes. It was her husband, racing against time 
in the fastest motor car on earth. His chance of emerging 


alive, he had figured, was one in ten. 


‘The bullet flashed by—and 


here is the story of how it hit an almost incredible new speed mark. 


JAR down the tawny strip of sand 
hat borders the ocean at Day- 
tona Beach, Florida, a tiny speck 
sppeared, ‘A. faint buzz swelled 
to a roar. A blurred outline shot past— 
aman in wer car, RO 
nearly four ‘miles “a minute.” Pity 
thousand "spectators roared encourage. 
ment the driver could not possibly. hear. 

Major H. 0. D. Segrave, dari 
Britisher, in’ the strangely strearli 
Golden Arrow, had hung up a new auto- 
mobile record of 231 miles an hour— 
twenty-four miles an hour’ faster than 
‘any nin ever had traveled before on the 
surface of the earth. 

‘Can you imagine going at that speed? 
If Segrave's car, traveling that fast, had 
hhurtled off « platform inclined at forty- 
five degrees, it_could have 
width of the St. Lawrence 


at 


Segre 
‘upward ina high jump that would easly 
have taken them 100 feet over the Eifel 
‘ower sn Par 6 fet igh! 
nearly twice af fast as would the body 
ofa man when it struck the ground after 
iting trom the top of the Washington 

(omaiaeat, 

Such was the staggering speed. the 
Golden. Arrow attained Teice Segrave 
ede « Kamen bullet of Kineetl care 
‘ach way over the one-mile course. ‘The 
gical Ye second, 331.3 is an 

ary was the average of two lspn, oot 
cach way over the course. "As a matter 
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the speed record that America had 
tured since his retirement. ‘To do its be 
ran risks that he had never braved in all 
his spectacular past. 


AT A.speed of 231 miles an hour, 
ordinarily gentle. air delivers 
hammer blow, Contrast it with a nit 

mile gale and you have some idea of its 
force. Had Segrave ventured to extend 
hhis head outside the shielded cockpit, his 
neck would have been broken instantly. 
‘Thefront of his car bucked an air resistance 
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" Apparently the driver ean keep pace with 


LLL rrr VL Screven stand? Mont 


es ncrverm believe it will for some 
jones time to come, though Segrave thinks that 
5. prommerae the Golien “Arrow could attain a top 


speed of 240 miles an hour. ‘The only 
other car with any chance of such a 
reoond—the seven-ton Tripler built by 
J. M. White, Philadelphia sportsman— 

‘hed what may have been its limit 


Gown Dayvons Beach in J. M._ White's 
Triples, In am attempt to bent Segrave’s 


Segra i 
mark, Lee Bible, a Day- 
inne nha, red te 
vipler in an attempt to 
wrest the record from the 
Britisher. “At a 200. 
speed, the mac 
swerved and erashed into 
‘sand dune. Bible and 
camera man standing 
his way were killed. Some 
=" seperti tha the faut 
yin the car's design, 
* jortsot making it difficult to con- 
trol at such a velocity. It 
eon Wa, a streamlined, and 
depended on brute power fr its 
Segave evened, lated, title 
Say lave raeased the, npn contrel 
suddenly when he found himself veeri 
‘i wed0-nile ped, Un sharp dereae i 
ta 200-mnile speed, the: lecrease in 
velocity might easily have sent the car 
cut of contra. Segrave required a three 
rile run to bring his own car safely to 4 
Sfler covertag the le course, and 
to bring it up to speed for the 


“The spardway at Daytona Beach ie 
ay the iy one in the world where 
could have made his record, For 
automobiles that travel better than 130 
miles an hour there is 10 possibility: of 
taking curve ray went ies 
oy straight a a aur 
Tine, A beach of hart sand full the 
neal, Europe's only beaches are dotted 
with ta des” aly Daytona 
ich lin al the vied 
‘ition, Hlere the Amer 
tmobile Association lays its timing 
wires—a pair of thin wires 
Sree ton he sat or 
inch height, placed! a mile apart. 
‘These operate an electric recarder 
sehen a care wheel strike thet, 
Begrave, by maneuvering to 
thee dente the near 
inviblty, to hang 
world 7 


‘mark. 


car traveled ninety-nine miles an hour. 
The twelveey 


‘sand huried it into Ue ai 


Plane than it does the body of = con- 
Yentionalear,_In fact it was pattern 


after the fu ‘Mirplane S-5 
Sock oa the fenide’ cop or asl 
at Venice last year, 


NHLE: 8-5, by way of comparison with 

Scprave's speed; made $18 miles an 
hour, but only a plane could have out- 
distanced Segraye’s machine. He would 


hhave shot by Herr Opel’s rocket car; 
capable of 136 miles an hour on railroad 
tracks, as if the later were standing 


in 
that mae only 120 meson hn 
locomotives make, at best, 


Ue record speed being ninety-four miles 
an hour. 

‘In the Golden Arrow some engineers 
see more than a hint of the fast auto- 
mobiles of tomorrow. ‘These may take 
‘on more and more the appearance of air- 
planes, even though they do not leave 


UPER-SPEED tests, and auto 
races—are these “objectless"? 


indered engine, in fact three fourths 
of all its present refinements, to the 
suelling tests of the race track. For 
thisreason the A.A.A., he announces, 
‘il continue to sanction high speed 
driving. 


Back o 


KARL VOOGHT 


JHE bird that adorns the 


Dr. Francis H, Herrick, professor 
‘of biology in. Western Reserve 
University, Ohio, recently an- 

this conclusion after 
reg five years studying the 
ly life of bald-headed eagles 
from an olmervation post atop a 
hhundred-foot steel tower, over- 

nest on the shore of 


led. the eagle ‘a bind of 
ined outer ket 

ple of hia time, believing that 
Isto lambs and. even babies, 


‘agreed with him, For 130 years no 
systematic study had been made 
of the food and domestic habits 
of the eagle. When Dr, Herri 

finished his work he had proved 
that the eagle is guiltless of many 
crimes attributed to it, that it ear- 


ries off few chickens, probably 
turkeys, and certainly no lambs nor 
children, and that tacks 
‘mn without provocation. 
‘Male and female eagles mate for 
Working side by side, they 
keep house in the same nest y 
after year. The mother 
two—or at most th 
eam and the father i 
is turn sitting upon them. 
Every spring they ad to thee 
net ey leva of sta, emia 
straw, and. pine boughs, thus enlarging 
out three inches a year. Some of the 
sticks they carry through the air are more 
than six feet long and two or three inches 
thick. ‘These they usually pick uj 
the ground. Sometimes, " 
Inuge birds, often seven feet across the 
wings, have been observed to fly against 
the dead branch of a tree, seine it with 
hoth talons, and break it off by sheer 
force. Often they carry whole cornstalks, 
still bearing the yellow ears, to the mest 
Once a bird was seen flying home with 
twenty-five fet ‘of rope dangling from ite 


each 


IHE nest observed by Dr. Herrick was 
thirty-six years old, Tt rested in a 
treetop eighty-one feet from the ground, 
weighed two tons, and was twelve feet 
High and eight and a half feet across the 
top. This. width allows the eaglets to 
stretch their wings in short hops before 
they take off Yor their fst fight, which 
often coverza mie, When gat wececld 
they exereise by li foot sticks. 
Bald-headed, or American, cagles are 
found only in North America. As a rule, 


‘eels ive long. A golten eagle x Viena: 
obra. Tred fo fon pean capt 
Hower, te ntmber at ree nat 


is small, because of thelr tmany enemicn 


‘Aewrca sagen iy het 
Stee ty Dr Preece 1 


maets, to 
{for ner youneners mew! 
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photographa of 


‘Abwve: Mother wage 


Tt has been estimated that if'a pair of 
eagles hatch out two eaglets a year for 
fifty years, only one pair of the young 
birds will reach maturity. During the 
last century American eagles have de- 
creased in number until today they are 
flmost extinct. 


Towers of Mystery 


HEN the Schneider Cup Race for 
speed planes is run off in England 
September, many a spectator will 
inquire curiously about a huge floati 
tower that will mark a turning point 
the course—and few can tell him what 
it is. A six-sided affair of concrete, it 
rears itself in steps 190 feet above the 
water off the eastern end of the Isle of 
Wight, where it replaces the old Nab 
lightship. 

For long the secret of this “mystery 
tower” and of others like it has been 
closely guarded by the British Admiralt 
Even today few Britons know of their 
existence. They call to mind other towers 
of mystery that have startled public 
imagination with ‘of artificial 
thunderbolts, “death rays.” and fan- 
tastic experiments with ultra-powerful 
scientific instruments. 

During the war the British towers were 
secretly assembled, on a little-frequented 


beach, to be floated is 
at high tide, Rumor 
‘were to be used in defense 


object is said to have been the 
raising of torpedoed ships from 
the sea bottom in as much as 
twenty fathoms of water, Tn 
allow water, two tower wit 
hwwsers between would be partly 
sunk by admitting water to inner 
chambers, then pumped out to 
Lift the ship between them, Tn 
sleep water the entire tower would 


etd justaftr the Armistice 


BLAST of dynamite de 
iroyed America’s most fa- 


Y., in 1914. ‘No one 
‘or who set 
Thad been 
about half completed, 
at a cost of three q 


totransmit power with- 
‘out wires to every cor- 
ner of the earth, Tesla 


in Poruian Scrmce Mowtmty that wi 
three years he expected to complete a new 
electric tower, 

Here ‘and ‘there about the world, 
strange towers still carry on the faseina 
tion of mystery. Only’ recently a mon 
ster pyramid that a millionaire writer is 
erecting in the Ozarks, at Monte Ne, 
‘Ark., was revealed to be 


to be preserved for 

of years hence. A different sort of mys- 

structure isthe futuristic patterned 

‘at Potsdam, Germany, 

where wonderful instruments are testing 

Einstein's lntest theories of time, space, 
and afour-dimensional” world, 


The New Paper Money 


JR_many weeks, the presses of the 
Fels"Bakanot Hograving end Pa 
ing, in Washington, D. C., have been 
running night and day, turning outa new 
type af paper currency, two thins the 
size of that now in use, ‘The bills—a 
thousand tons of them—will be distrib- 
sted in July to replace the 900,000,000 
pieces of paper currency now in use. 
‘The new size allows twelve bills to be 
made from a sheet that produced only 
tight before. thus saving the Government 
hhuge annual sums. ‘The smaller bills also 
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‘can be carried in pocketbooks. without 
folding, so that the money, which usually 
wears out at the creases, will last longer. 

‘Ever since the time when cattle was 
wealth, the tendeney has been to seek 
muller and more easily carried objects 
to represent value. In early civilizations, 
the buyer drove his ox to market and ex- 
changed it for what he bought. Ten 
theep were equal fo one ox in ancient 
Home; and Homer, the early Greek poet, 
in his Tlind, speaks of the value of war- 
rion’ armor in terms of oxen. 

Tater, smaller objects of valuc were used 
in trading. ‘The Fijians used  whale's 
teeth; the Indians, wampum, made 
from shells. Tribes in the South 
Sea Islands utilized red feathers for 
money. Dwellers in early Scotland 
re said to have used iron nails in 
Place of currency. 

‘The first re 
to have been 
the Chinese. 
‘coins came fro 
experimenting 

al 


¥ form the world's 


bills. appear in 
y, yellowbacks will be a thing 
fof the past, All of the new eurrene 
is to be green, ach denomination 
is to have a distinctive portrait, so 
its value can be seen at a 
note Faisers cannot 
See eters or 8 hundred 
dollar bill of «one. ‘The face of 


fives, Hamilton on the tens, 
Jackson on the twenties, Grant 


‘on the fifties, Franklin on the 
‘hundreds, McKinley onthe 
five hundreds, Cleveland on 
the thousands, Madison on 
the five thousands, and Chase 
fon the ten thousands. 


Museum of the University of 
Pennsylvania and the British 
Muscim, ‘Prot C, Leonard 
Woolley reports the discovery 
of an eight-foot layer of lay 
Which he says was deposited during the 
dation ofthe Euphrates River known 
iplural accounts as The Deluge 
Thc” dicovery_ constitutes theft 
Listorical substantiation of the Bi 
story of Noah's flood. What Professor 
Woolley and his associates found were 
the effects of an overflowing of the 
Euphrates over the low-lying land of 
Mesopotamia. ‘To the dwellers in that 
‘ancient country, the flooded 
well have seemed to comprise 
arth. The eight-foot clay deposit was 
‘older strata not only at 
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acest civlentions, 


Back to the Flood regret notes ot Ky 
ETURNING fromaseven- _ founded after the Flond. In the top photograph work: 
‘year archeological expe- The cere nt blow fshrws the wheels of the sient 

m in Mesopotamia for the vehicle ever found, « chariot dating back to sbout 3.500 


much ax 200 yards apart, indicating a 


flood of it 
"The story of The Deluge contained in 


the Book of Genesis tells how “all the 
fountains of the great deep (were) brken 
up, and the heaven were 
ant rated he Sorty ays oak 
nights, The waters rose to a height of 
ie Bere 
Seniesa sore fo 
are irae 
svc ms 
fifty days, when Nosh, his family, beasts, 
or 
als 


Another account of the Flood is the 
Sumerian story, contained in written 
versions that go'back to 2,100 n.c. It is 
virtually the same as that in the Bible, 
but relates that the disaster arose from a 
violent quarrel among the gods, 


ROFESSOR WOOLLEY conducted 
is excavation work ‘in the ancient 
Sumerian runs at Urof the Chaldces. the 
birthplace of Abraham. By unearthing 
pottery, utensils, and human remains, 
Tedieating a race of high culture and com 
mercial development, the archcologiats 
‘tablished a Sumerian civilization dating 
ick to 000 
Reaching the bottom of the layer of 
earth containing evidences of human fife, 
the excavators came upon a stratunt of 
Bil or sand about eight feet deep. ‘Be- 
beath this were tnmistakable tracer of 
Another and ler ciation, Ty the 
layer were picces of pottery 
and other articles of daly we, 
fi. well as expertly molded 
tricks which Profesor Woolley 
ol were ay the people 
fine in building homes, 
Nath the wane thee, te 
i ot the Pi 
cayo and Ox- 
ford University, under the di 
retin of Prot 8 Lang, of 
ford, reported important 
fad nthe ring oft in 
fesopotaiia, believed tohave 
been the fist city founded 
‘ahver the Flood, Among the 
<iscoverien were the remains 
ff the oldest vehicle, ever 
found, the wheels of a chariot 
dating back to about 3,300 n.0, 


Gems Live and Die 
GERMAN _ mineralogist 


canis sees 
pues eaten 
eect 
iinet 
prep 
characteristics closely resembling those 
eee eee 
Spanair be ee ere 
Sees eee 
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Sr den of Spin ne ond Sly 0 
a se oe a ely we 
NE ite caittn 
Sasi soil 
the latest addition to the wealth of fact 
and legend which, through the ages, has 
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Archeologists have 
found Babylonian 
ders_carved from lapis 
lazuli engraved with texts 
showing them to be 6,000 
years old! The earliest 
imarket for gems was that 
of Babylon, at about 
4,000 n.c. In Bygpt, the 
two highly, prised miner- 
als, malachite and lapis 
lazuli, were employed as 
currency, just as were 
‘gold and silver. 


TODAY the diamond is 
A universally regarded as 
the peer of gems. Thougl 
the pearl, emerald, and 
ruby. are'more precious, 

the hard: 
imperishable, 


most. 
and also the most brilliant of minerals, 
Jewel experts have calculated that less 
than 47,000,000 carats of cut and polished 


diamonds. ex the world. ‘These 
would weigh about ten and a half tons 
and could be put into a large clothes 
Closet, ‘Their value. is approximately 
'85,000,000,000, and a large share of them 
is in the United States, 


R. GEORGE. F. KUNZ, one of the 
World's foremost authorities on gems, 
ted not long ago that a slid column 
of diamonds, about three and a half feet 
square and twelve feet 
sent the mass of diam 
Frm the minesin South Afri since 1890. 
And a man can carry a million dollar's 
‘worth of diamonds in his vest pocket! 
tom of wearing birthstones, and 
‘of the belie in the various vir- 


the ori 


tues inherent ia them, have been traced 
to the breastplate of the high priest men- 
tioned in the twenty: 

Exons 


¢hth Chapter of 
‘The stones in this breastplate 
in four rows, with the names 


tne on cach Hone. 1 
Ealeved to. have, been. cameline, 
ehrpwalite, emerald, ruby, lapis 
sll ony sapphire; agate amethyst, 
Topas, Bergh ad Joper- 

hie colors of some jewels are 

tly “afected. by Tadwactvity. 

i is ‘particularly true of the 
sapire,"ihe yellow cornu, oe 
Cental topaa, tay have been frm 
tc from the blue corundum under the 
influence of rudioective eubstances 
preseat inthe sod, ia which the 
Rpphire wes embedded. Diferost 
thibes ot color may be presented by 
{ferent toocs of the sume oper 


Airship Ribs Tested 


U, 8. Bureau of Standards 
recently tested samples of dura- 
Tumin girders to be used in the two 
r foot dirigibles, larg- 
now under constrac- 
cn forthe Navy in Akron,O. Inthe 
rip of a huge compression macl 
frthe Bureau's laboratory at Wash- 
ington, D.C. they showed surprising 
strength. A’ginder you ean pick up 
with two fingers will support the 
weight of six men! 
Such girders will give the hulls of 
new dirigibles strength to outride 
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present Navy dirigible Lor Angeles can 
survive. ‘They will permit the construc- 
tion of two sky dreadnaughts large 
rough to cary five scouting plane. 
doors in the bettom of the airship. 

‘The search for new bones to form the 
skeletons of air giants at the 
works, in Germany, led to the discov 
of duralumi ‘experimenting wit 
various aluminum alloys, between 1003 
and 1911, Alfred Wilm, a research chem- 
ist connected with the company, stumbled 
upon it. Tt contains about ninety-four 
per cent aluminum, with copper, manga- 
nese, and magnesium added. 


STEEL famenar for airship is strong. 
bout heavy. Wood is light, but 
Duralumin combines the advantages of 
both. Hn strength and lghtnes, Ht has 
proved to be seventeen percent better 
than alloy steel. Compared with alumi 

‘num, its strength is twice as great, while 
its” weight” Is only one” twentieth 
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greater. A child can lift a 
gzirder as long as a row of 
three automobiles! 
Airplanes, as well as 
rigid airship frames, are 
now constructed of the 
featherweight metal. Tt 
‘was introduced into the 
United States in 1919, 


Harness the Sun 
‘for Power 


RNESSING the 
funlight, dream of 
inventors, approaches re- 
alization’ ina. bandy- 
legged, fifty-five-foot tow- 
cr of concrete and steel 
that Dr. WJ. Harvey. of 
the Royal College of 
ence, recently erected a 
le the city of Toronto, 
Canada tis the latest of along sere of 
attempts by engineers to capture an 
harness the 300. horsepower of ‘ener 
that continually deluges every acre of tf 
earth's surface when the sun ts shining. 
sell thie be done on commer 
le. experts say, smokeless, soot 
find silent: power plants run by the 
‘would replace our coal-fired power 
To date, the most. promising at- 
is to harness solar energy have met 
indifferent success from a commer- 


spward a white-hot 
beam of light. At its focus thirty feet 
above, the temperature is of 9,000 to 
6,000 ‘degrees F. An elevator-workshop. 
raised of lowered by a crank, according 
to the degree of heat. required, admits 
the beam through a i. To date 
the harnessed sunlight has done such di- 
verse jobs aa charging storage batter 

‘drying fruits. and. vegetables, and 
‘manufacturing certain chemicals, 
such as pure oxides, 


ing a half acre of ground 
ranged to turn with the sun's 
ment, and to concentrate its rays on 
a boi that supplied vapor to ran a 
Steam engine. This plant, operati 
tinder the most favorable conditions 
developed a paltry fifty horsepower, 
despite its costly equipment, 


}ERHAPS more practical isthe re- 
eect plas ed Pred Georges Canes 
oted French physiciat, to put sun: 
ight to work indirectly” Herrecetiy 
‘ested Cuba to doterssine the pour 
Tility of installing somewhere on the 
coast a steam turbine that would be 
fun hy the diference in temperature 
Eetecen sun-warmed water at aes 
level and cold water from the depths 
A test instalation on the banks 
ota French river already had shown 
that such a machine would work, 
Tfit weve possible to turn munlight, 
nto ceearical energy by making 
i"anive a dynamo, the realting 
power sould ether be used on the 
ot or, transported, elsewhere in 
paca eine a ented 
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was made before a recent meeting 
Ef the Awociation of German Chemists, 
ia Berlin, that huge sun en- 

nes along. the river Nile be 


for light and 


Music by Light! 
N THE darkened ballroom 
‘of the Hotel Astor, ‘New 
York City, recently, a eam of 
light swung toward a small 
telus targets When it touched 
the glass, the light burst into 
his hand 
rojector. 
. Heaprend 
his fingers, sid. "the music 
swelled. He closed them slight- 

iyand it diminished. 
ie fashion, John Bellamy 


‘Taylor, a consulting engineer of the 
General Electric Company, demonstrated 
before members of the American Tnsti- 


tute of Seience his apparatus for making 
sound visible and light audible. 

‘The sending apparatus of his inventi 
transforms the sound produced by a 
phonograph record into electrical vibra- 
tions, and these in turn into light waves. 
A photo-electric cell 
‘apparatus catches the light and turns it 
ack into electrical impulses that are 
transformed again into sound. From 
the beam projector to the receiver, sound 
travels on waves of light. 


\AYLOR calls his process ‘narroweast- 
"Ting to datingith from brocdent- 
ing. A somewhat similar, invention that 
transmits sound by means of light has 
been constructed by Dr. Hans Thirring, 
{university professor in Vienna, Austria. 
‘At present, is only a 
tacular laboratory stunt, Its prac- 
tical value has yet to be demonstrated 
One suggested application is in sending 
secret messages over short distances, as 
between outposts in time of war. High 
frequency light waves are not recorded 
by the most sensitive radio sets. By using 
infra-red or other rays that cannot be 
seen by human eyes, beams of “invisible 
Tight” might carry messages past the 
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eyes and ears of enemy observers, 

reason radio waves circle the earth 
instead of flying straight out into space, 
experts believe, is because they are re 
pelled by a mysterious “radio roof,” the 
so-called Heaviside layer. ‘That’ light 
rays pass through this layer is shown by 
the fact that the moon shines in reflected 
light from the earth. Thus it is suggested 
that if the dream of interplanetary 
communication is ever realized, light 
‘waves will carry the messages. 


Our Faces from Fishes 


rAN got his face from a fish, according 
to Dr. William King Gregory. of the 
‘American Museum of Natural History 
Now Work City. The other day he ee 
hibited a series of modeled heads demon- 
strating that every one of man’s twenty. 
fight skull bones has been inherited, in an 
‘unbroken succession from fish that lived 
millions of years ago. 
‘You have probably heard man defined 


‘models hstrting how harman face may have evaived fom face ofa 


| How Much Do You | 

Know About Ships? 
TEST, your knowledge with 
Maden, You wil God other of 
the anewers on page 122, 


L. Why do motorships have 


funnels if they have no need 
for a funnel to carry of 
amoke from a furnace under 
the boilee? 


2. Why can't you put shi 
ers atthe front and 
Dull We like am airplane? 
3. What te the advantage of || 
in oll-burning motor over 
steam engines for ships? 


SL 


‘Dr, Hans Thierng of Vienna, Austra, eciving 
‘unde that are tanamited over light waves 


sya have shown’ that 
"The reason is that 
to smile with, No 
nany facial muscles 
is expression as 
fourth of all. th 


matic nerves. ‘They operated 
under f 


of a fish, you see a 
unable to express even pain, 
‘The fish wears continual 


“poker face,” with hardly any 
change of expression. At the 
highest ‘end of the scale of 
‘evolution is the trained human 
actor who is able to reveal 
emotion by alterations of his countenance, 


The War Against Smoke 


A NEW, type, of, automatic camera 
operating unaided for eight hours at 
‘a stretch, appeared in New York City 
couple of weeks ago in the novel rile of 
etective in the hunt for an elusive villain 
considered one of the gravest menaces to 
the health of city-dwellers—smok 

Health authorities secreted the new re- 
cording device in buildings near offendiny 
industrial plants to gather evidence 

ions of the city smoke ordinance. 

‘The use of cameras as smoke detectors 
is the latest development in New York's 
drastic campaign against the smoke 
nuisance, which has assumed serious pro- 

rtions. A few weeks ago, Dr. Harvey 
Davis, president of Stevens Institute of 
Technology. at Hoboken, N. J., an- 
nounced that he and fellow-investigators 
had established the fact that New York 
City is continually shrouded by a layer 
of smoke between 1,000 and 2,000 feet 
thick! This immense smoke sereen, the en- 

ineers claim, robs New York of about 
Eippecet a enniighe 

In many other cities, similar campaigns 
are being waged. One expert has calcu 
lated that smoke costs the peopl 
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The Real Fathers ie Flight 


‘OW Wilbur and Orville 

Wright rode to undying 
glory in the sky. The final 
chapter of a great human 
document, revealing for the 
first time the inside story of 
the birth of the airplane. 


- By 
JOHN R. McMAHON 


HEN the Wright brothers, 
with their sister Katharine, 
returned to New York in 
1000, after hobnobbing with 

sropean royalty, tl 

rected as heroen, "The Aero Chub of 

‘America, lukewarm to the inventors two 

‘years before, honored them at a luncheon. 

fad in Une home chy of Darton, 

there was a great eee 
dockel with Rowers and rtm 
fry white horse met the inventors, wn, 

‘when they had returned from Kitty Hawk 

sf yore bar, bal en na ld 

rey drawn by. single nag, ignored as 

{tentric bieycle men who “thought they 

could Soph dealing ts Hoe 

thorn Street was smothered with 

tand paper lanterns for night illumination. 

President ‘Taft received the brothers 
and tees ane toe Bore 
early June to ‘ pair of heavy 
rela showing. busts of 

inventors, their mi. 
ting, tad the dates of 


the first hour fights made 
by Orville at Fort Myer 
and Wilbur in France. 


‘The Acro Club of America 
hhad awarded the medals. 
ling up their loves 
in the al alley shop to 
build an. airplane for 
ele Sam in place of ‘he 
one wrecked with Orville 
the year before, t 
brothers were interrupted 
bby a two-day medal-fest 
fon June 17-18. They re- 
ceived three sets of medal 
given by the city of Das 
ton, by: the state of Ohio, 
and by: the Congress of the United States. 
‘On the afternoon of July $0, 1960, at 


Fort Myer, the younger brother and his 

‘Lieut (now Brig. Gen.) Ben- 
Jamin -D. Foulois, stepped aboard the 
newly completed for a cross 


should buy the plane and establish the 
nucleus of an Army air service. Wilbur 
and Katharine, who were present, were 
afraid. ‘The pilot and his passenger well 


it 
i 
rer 
i 
ue 


i 
i 
ELE 
| 
th 


fe £ 


“I's murder! some declared. “This 
time both will get killed”... “Well, 
hat can you expect of ihe iilitary 


find ravines then faded out of night 
in the distance. — 


TLBUR stood atu, Sd 
‘lasses to his eyes, a watch in hand. 
His agitated sister was beside him, biting 
hier lips. He had closely figured the time 
in which the plane should reappear. All 
‘over the country news bu 
scanned by awed multit 
the minutes—"He 


+=, He is overdue! . . . * 

“The lean hawk-face of Wilbur did not 
move « muscle to indicate his state of 
mind. But his forehead became beaded 
‘with sweat that rolled down his lined 


cheeks. 

Charley Taylor, trusty mechanic of the 
Wrights, could not stand the strain as the 
‘overdue minutesaccumulated, and wailed: 
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Belated honors, Orvile Wright (center) receiving the Distinguished 
Toomer Secretary of War Davie lant February 
‘Americas hihen award wa also presented posthumatly to Wilbur 


Flying Crow from 


“He's down! He's down!” 
Katharine turned on him with a sharp 
reprimand. Wilbur silently sweated, his 
eyes fixed on the empty horizon. A 
cousin of the Wrights, Professor David 
W. Dennis, stood beside them. 
‘AE last Professor Dennis yelled: 


POPULAR SCIENCE MONTHLY 


three centuries 


MILLION or so 
spctators lined the 
‘shores and gasped at t 
ssky craft skimming over 
ten, miles of gray water 
land gray battleships as- 
‘sembled from the navies 
of the world. The route 
yay fo Grunts Tomb 
, some twenty 
miles done in about half 
fan hour. A canoe was 
lashed under the ma- 
chine. The inventors 
never used skis on their 
plane nor built an amphibian. 
Meanwhile Orville and Katharine, 
arriving in Berlin on August 19, were 
received as personages of the first rank. 
‘Two years before German officialdom 
had stubbornly combated the existence 
of the airplane. Now the skeptics loudly 
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bigglins who, chanted: “Orvele 
Orvle Wright?” quarter of 


a Uhroats bellowed “thocs” at 
the military 

‘A jaunty young man stepped from his 
car at the eid hands with 


Matis Kalos's ope quivered with ox 
ment as the airplane roared, shot dows 
its launching track, rose in. the 
climbed, and circled overhead. 
machine landed he gave vent to his im- 
ions in terms like these: 
Magnificent! 


ae psn pci 
Count of possible objections by his impe- 
tal pape, and Baring mee ee en 
‘of royal pleas on the King of Spain, knew 
how to snile away the erown-pri 
yearning. 


IT Eeperor vent wor be wid to 
sec the Amen at Top Fikl 00 
Sunday, August 29. Count Zeppelin was 
to be on the scene in his newest dirigible. 
A long-winded court preacher kept 
inelm so long in church that all hands at 
the field, including the gas-bag con 


“There he is! ‘There he 

Wilbur's face relaxed in a great con- 
tent and Katharine’s heart with 
joy. A mighty cheer and tumult of mo- 


inde Orie sa ew kd of “ion 
sali rae tenn 
iit te wa hs tooo romiag stoned 
tial tag wit! ee rons arene 


tingent hovering above, had to wait for 
hours, At last a string of tooting cars 
became ramrods, 


old 
‘The War Lond greeted 


tor horns arose from the parade grounds to touch the back of his coat or mayhap 
sOrvile and hiscompanion came gliding the ge of his sleeve. “A handshake Orville in a friendly manner and co 
hhome, and the acclaim was shortly ec was enough to make an idolator faint. versed with him in fluent English. Kat 
erowds in distant cities. of waiting, had 
delay had been due to and coolly dis 
wind and a balloon 


a 
‘a record for 
fort fourteen at 
forty-two miles an hour, and 
earned a bonus of 85,000 for 
its |. President Taft 
tulated the brothers 
pol. 


GOON, sterrard Orville 
led for Germany with 
his ‘sister to, convince the 
hardheaded “Fritzies” that 
the air was navigable with- 
‘out aid. of gas—a point their 
high officials had refused to 
concede. Wilbur on 
this side to fly at the 
Fulton celebration. 

New. York had its first 
sight of the airplane on Sept. 
9, 1909, when Wilbur rose 
from Governor's Island, 
circled it to the shrill salute 
of all harbor craft, landed, 
fand then rose again for a 

tua around the 


Frankfort to 


the Wright 


Wren Present Taft presented modats to the Weights 
(the White Hiasee So t0on., Willar sande atthe 
Brenton right: Ocvite sd Katharine at hin lat 
“This photograph bears Ue icrigtions "Poe Mina ath 
Tie’ Weight wich the bow winhen of Won. Taf 


At the first flight at Tempel- 
hofer Field the crowd almost killed 
the inventor and his sister, so that 
afterward they were protected bya 
hollowsquareof Uhlans. Astheirear 


‘These were the first flights over Amer 
ican water. Bleriot had crossed the 
English Channel two months before 
‘which fostered the belief in some quarters 
that the French collaborated in the in- 


proceeded through Berlin streets 
it was followed by a phalanx of 


» Built of Wire 
r and Roof 


i hog fee and ting paper 
Weer tray ance urns 
novel slo built on the farm of Fred 
Mcleod, MeLouth, Kan. Successive ci 
lara of oven ie fens mer 
nccurely together with trangular 

loope of metal which are ondianrliy used 
to “ring” the noes of hogs to prevent 
them from root 

i eh Cid fence was in 
was lined with heavy Tooting paper 
Filed with, enalage belore the. next 
ary” was added Five or nx rings of 
the fence wire were found to reach shout 
the init tg for the bral 
tthich i designed to provide an inexper- 
Frere acs rn we onda 
ised in large quant writ 
been packed away. 


1929 Tearus Tries Wings 
and Hits the Dust 


HE, legend of Tearus, up-to-date, is to 
he sc nthe mn tbat hl 
Cxperience of a Wet Orange, N- J 
i, “David Clark, aged eleven, fashioned 
tt pais of wings i, his father's cellar. Tn 
tiene af pret he cine 
of a soooud-atony. indo, 
created posons, and 
mell upon the Breese 
ake the legendary Tearus who fll to 
earth when the sun's heat melted his 
artificial wings, David's attempt 
ne nat « maccaa, “The chats of 
the Magician, who easyed 
‘a flight in 4.p, 66 and broke his 
neck ol "Jean Baptiste Dante 
fifteenth-century mathematician, 
who fell upor urch in his first 
Memptedp 
‘conned 
ime with s brakes thigh 
while attempting 1 demonstrate 
the art of flying to King James of 
‘England—may well have looked on 
aalled in sympathy as David 
Gases of Welt Orange, hit 
igoun after his short bet exciting 
ight of chout ton fret, socal 


‘What is more, David has no scoffing 
Borlace of former das to greet 

jut to point at a mail plane 
passing overhead and say “It can 
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He Keeps House in a Discarded Monoplane 


‘The winged bungalow, latest in dueling. The plane's cabin makes a cory living 
‘om rom the btchn i he ear Fiet achimmey. The house can be moved at ne 


HERE do you live 

4, The fourth airplane from the 

"Goch conversations may actually occur 
it many people fallow the fashion st by 

yy. man who uses ad 

monoplane for a dwelling place, 

‘The forward part of the fuselage, with 


Electric Voting Machine 
to Speed Elections 


LECTRICITY wil do our voting ia 
pee Re radon 
Praga) pt OR 
BS aaa Nay hy 
Seer tuarate omorean eaiee 
Sine Be a eee eee 
rice ina irs 
‘minutes and is ready for operation as: 
soon as it is plugged into a wall socket. 
ga 
eoeeenermae 
see ep 
free be ress oe atic 
pre he ae 
ere etn ee 
Sen epee a bata ees 
ey oe es ee 
pike Tego 


windows command 
directions, is utilis 

jing room, 
chen, Above it 


as a living 
‘The rear forms the 


chimney that 


‘a vacant Jot, where the mad 
to stand free. In case the house has to be 
moved, the owner points out, he can hitch 
‘a horse or an automobile to it and haul 
it toa new site like a gypsy wagon. 


Women Inventors Busy on 
Household Improvements 


N INQUIRING young femi 
cently ferreted out the 
that, in the year 1014, pat 
ranted to women inventors for 

‘avai of Airtel 
le baggage carrier, a 
na fora slectrical engine starter, a 
parachute for airplanes, anew type 
Fivet, and a submarine! She also” dise 
covered that, between 1700 and” 1910, 
American women had obtained. patents 
‘on clowe to 11,000 devices, andl that the 
‘umber of patents taken out by women 
‘a rally‘ the ineree 
faguiring further, the investigator 
found ‘that women inventors, of late, 
have been concentrating on labor- and 
Himesaving, devices for ‘the’ home, and 
patents have been granted to them 
for a large variety of cooking. utensil, 
bathroom fixtures, “nursery. furniture, 
sewing machine accesories, folding tables, 
and mechanical toy 
Here, apparently, ix proof for the more 
conservative that women, for a while at 
Teast, dors not intend to foresake dusting 
and “dishwashing altogether. but hat 
merely made up her mind to take the 
drudgery out of these chores 


TL 


than any story magazine 
published," writes a reader 
| from Americus, Kansas, In 


fhe discoveries, inventions, 
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Mechanical Leader “Cools Out” Rae 


MERRY-GO-ROUND for trai 
race horses has been invented by B, 
igh. a trainer of Wooster, 
‘animals are tied to the rim of a 


and walked “aro 
“cooled out,” 
rader,”* as Rickabaugh calls his 
wvention, will accommodate eight horses 
at a time, thus releasing for other duties 
that number of swipes,” or rub 
men, who usually walle the horses after a 
workout. ‘The wheel of the merry-go- 
round is fifty-two feet in diameter 
has a heavy wire rin 
of 


Our Roving Eyes Move 100 
Times a Minute 


‘oluntary rhythm of its own, 
the heart, according to. distinguished 


He found that the human eye 
longer that ‘or two at the 


ron, th til person's ye 
trent for a second or two, alter 
whch they begin their customar 
Tenth, somethoes up. ad, do 
pain from oot ude to the other. vole: 
eeies asme tat Ue, involuntary 
roving, motione ofthe eye are a incr? 
{inee from meriern masts eaty ancestors 
Who lived ia cremutaboos requitng oe 
Sine wanatsieoe 


Handle of Cane Carries 
Cigarette Lighter 
EITHER matches nor pocket ciga- 
relte lighter are needed by. the 
poker who carn pe cane relly 
‘exhibited in London, England. When he 
desires a light, he unserews the top of his 
qin tick Tne andl «nine 
Tighter is scercted. A whiel ofthe 
wheel and the torch flares up, After the 
ciqur or cigarette is lighted, the Saas is 
Blown out and the top screwed back on 
the cane, ‘The lighter is removable. 


Horses 
of telephone pole used for the axle 
‘of the merry-go-round. At the top of this 


pole, a analler wheel supports uy wires 
That keep the large reveling wheal in a 
horizontal position and about four fect 
above the ground. 

lie horses a ether othe eds 
the spokes and led at a uniform speed, a 
‘mall gasoline motor turning the wheel 
t's pace governed by the trainer 


Happy 


Grounds 


for Germs Is Unhappiness 
HE: fact that there is an important 
connection between. mental content= 
st a phy 


thary tr decoventets by steal eng 

ment that peat tions rears 

{hes boty restance to daca germs. 
phyticans studied the cases of 


three women who were suse 


“cold sore,” 


invariably 9 


disturbance. To prove their theory, they 


The inventor of the merry -rmund hore ender," 
BE" Rickabaugh, with te mowor that driver 


subjected the patients to hypnotic treat- 
iment while no sores were in evidence and 
tinder ‘hypnotiom, suggested unplewsant 
‘sper to then New ne devo 
immediately, to disappear again 

happy state of mind was regained. 

Did Plants Migrate Like 
Birds Ages Ago? 
ysteries of bird migration have 
occupied scientists for 
tnutthe’ startling theory 
flowers migrated by water coca to ‘th 
South Sen Tolands tilons of years ago 
seat advanced for the fit i 
ty a Honolulu botanist. 

On the island of Rapa, the Hawai 
acient mn found a plas Gee eae 
Prinitive he American 
‘rood and the only member of that f 
tver found in the South Pacific Tlands. 
He ecoounted for its presence thereby 
explaining Uhat seed of this plant difted 
‘down the Miscsippi, ucrow the Gull, 
‘through Cpe o opie in sia early 
ra, separated North and South America, 
fd so'on southward, 

“The theory is mibsiantiated by the fact 
that fossils found not long ago in New 
Jersey showed that. Klentical Tautealice 
flowers grew there. some forty” milion 
years ago. In the intervening cons, how- 
Tver, the American dogwood has evolved 
{nto more elaborate forms, 


How Much Is a Billion? It 
Depends on Where You Are 


'N A race to count « billion, Americans 
d always heat Germans and 
defeat Englishmen. 

Te has nothing 


It is merely. because in Germany. and 
England a billion means a million milli 


HE 


At a recent World Power Conference, 
hheld in London, papers were read by 


scientists from many countries. They 
spoke in terms of billions that meant 
different values. Delegates were confused, 
and misunderstandings arose. A question 
that mast be settled in the near future is: 
How much is a billion? 
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New Safety Landing Gear for Planes 


‘RASHES by student gear, and the rear ends of these levers 
pilots who attempt to are connected with the fuselage of the 
land at too steep an angle plane by strong elastic ropes. Thus 
are said to be reduced when the auxiliary wheels. strike the 
designed bya. French av 
tion expert, J. Fritsch 
ris. When the 
caches the ground 


the pull on the fuselage 
the machine rolls along 
wheels mounted in front of landing wheels, 
the main k wheels The greatest value of the new gear, the 
inventor says, is to prevent nosing over 
when student pilots make awkward 
landings. But itis also expected to prove 
«safeguard for experienced airmen in 
aking ight a 


to arms or levers pivot 
ye center of the landi 


the Fritsch invention is suid to 
have been adopted by the French 
army for testing new types of 
planes. It is also being considered for 

mm large bombers, which 
have to land on rough, 


ight miles of the 


taal of 
new Great 
through the Cascad 
Washington, with 


poured into forms by machines 
Iounied a atform which nawed | ™ saya 
through the tunnel on tails of extremely ite of « mountain peak 3 rita 
Wile gage. Meanwiile, ax it progresed, top. Tt eliminates fortyrax eurver and 


cars loaded with rock from excavation six complete circles in a distance of ALMOST every great, inven= 
aperations further in the ene, STE miles. The longest. tunnel tion, like the telephone or 
het 


ween its legs” on harrow in the world is the Simplon in Switzer- |) steam engine, was inspired. by 

tracks "This made it possible to begin land, twelve miles in’ length. " ‘The || pretioun eat and diacoverien 

the concrete work before the entire bore Simplon is a double-bore tunnel: the || ihe scores of new ideas on 

was cleared, and thus greatly hastened — second npleted in 1981. shorn: peas cock seaiith are 
pletion and opening of the tunnel, inColorado,between || Bayar? vaveiating in them | 
funnel, the longest on the western sixand seven miles in length, isthe second || em ot ereative ability: 


hemisphere, penetrates through the gran- longest bore in America. | 


Collapsing Bridge Buries 
Crowded Motor Bus 
WEETHING gies of sto casa 

down upon a loaded motor bus near 
Warerrviley N.Y recently when 


tate ever all sre give may 0 
tee needle wer eeonig. Ute beeey 


motor coach had reached the middle of 
the I 
jiured. 


tdeven of the passengers, two dangerously 
‘The tangled debris of the bridge 
thoroughly twisted as though struc 
eyelone and had to, be remov 
tite wrecked bus could be recovered, 


Weather Mast for Air 
ANOTHER stein providing fu 


for world. 


Tradia. "Tt will afford tetoorelogists 
‘opportunity to study the gustiness, te 
perature, and general weather condi 
At the height at which the drigiles will 
“dock” when coupling to the ‘mooring 
mast at the end af trips in the 

Service between Egypt and India which 
Great Britain plans to inaugurate in 1931. 
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Scientist Links Early Man 
to the Garden of Eden 


Ms, in his present form, appeared 
‘about 1,000,000 years ago, prob- 

caves in Iraq, in Mesopotamia, 
‘which is not very far out of line with the 
traditional location of the Biblical Gar- 
den of Eden, Dr. George Grant McCurdy, 
of Yale, recently declared. He based his 
statement on discoveries made in exca- 
vations outside of Bagdad. 

‘An earlier type of man than any now 
existing lived in a uniformly mild climate 
1,250,000. years ago, while three “ice 
ages,” in which a large part of the earth 
was covered by glaciers, were survived 
by humanity, according to De 
Hobbs, of the University of Michigan, 
The fourth lacial period, now about half 
cover, drove men {nto eaves and made 
them nomads. 

Glaciers began to recede from Seandi- 
navia about 12,000 years ago, Dr. Ernest 
Antovs, a Swedish geologist, believes, and 
man then began to develop into the types 
of today, The polar ie cape may be 
completely melted in another 12,000 
years and mankind return to the age of 
perpetual spring. 


Water Heated Electrically 
While You Sleep 
YOU il ace a plentiful supply of hot 
water in the morning for bath and 
breakfast, heated electrically during the 
night, if'a new system worked out re- 
cently by a British electrical engineer is 
je inthis country. : 
proponent of the new water-heat- 
ing method pointed out that. much less 
‘current is used at night than in the day- 
time, and that electricity, therefore, 
should be cheap during the hours spent 
in bed by the majority of people. ‘This 
would permit the electric companies to 
quote low rates on night current, which 
could heat water for household uses. 

__ The hot water, he said, could be stored 


ture during the day while the electrical 
current was used for other purposes. 


Huge “Whales” of Lumber 
Make 1,200-Mile Trip 
'NOUGH lumber to build a town re- 
cently floated down the Pacific Coast 
from Washington to San Diego, Califor- 
nia, in three giant, whale-shaped rafts. 
sepals oT cay aah aad 
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five million feet of lumber. 
Heavy steel chains, wound 
around the logs, held them in 
during the 1,200-mile 

Hlsbel oot ccident. On 

lished ‘without accident. 
the back of each lumber 
“whale” additional logs were 
corded and bound with chains. 

Near the ends of the rafts 
upright spars, in the form 
letter As, held lanterns that 
marked the position of the 
floating timbers at night and 
prevented collisions with coast- 
wise vessels, 


Pile Driver Advances Over 
Footing It Builds 

A. BILE river that drives piles ahead 
of itself and follows the work over 

the tops of the piling has been built by 

Army engincers for use in making dikes 

to catch the silt and build up low places 

along the banks of the Missouri River 

near Kansas City. 

Such piles formerly were driven by pile 
drivers mounted on barges. and work 
sould only be done wien the water was 
deep enough to float the barges. 
new driver can be used regardless of low 

ater. Tt also enables operations to con- 
tinue in winter, even should the river be 
frozen. The machine can be dismantled 
in four hours and reassembled in eight 


8st 


Composer’s Portable Piano 
No Larger Than Trunk 
A. FOEDING piano that can be ear- 

ried in a case no larger than a 
steamer trunk was recently designed for 
Rudolph Friml, famous musical comedy 
composer, for use on a world tour. ‘The 
knee-high piano provides him with an 
instrument if he has an inspiration when 
a full-sized piano is inaccessible. AI that 
is mecessary to ie instrument for 
playing is to fod down the keyboard. 

ek mneistary pion are expected fo 
play the same role for traveling com 
ae ae pects Gree area tee 
lives of globe-trotting writers. 


You Can't Escape a Cold, 
Medical Experts Say 


LANCHOLY news for perennial 
hers and sneezers emanated 

recently from the Johns Hopkins Univer- 
sity Medical School, in Baltimore, Md. 
where specialists in’ nose, throat,” bron 
tia, ond mcnery Soraya 
months of study and practical experi- 
tment, concluded that there ia no fama 
nity from the common cold. 

Observations were made of 181 stt- 
dents. Outstanding among the physicians’ 
findings was the fact that there appears 
to be no connection between defects of 
the nose and throat and the frequency 
with which a person catches cold. On the 
‘other hand, it was found that those who 
have obstructed nose passages keep their 
‘colds longer. Among the students were 
ciehty-seven who had food. breathing 
space, and of these only thirteen hi 
ccolds persisting longer than ten days. Of 
twenty-three who had poor breathing 
space, ten ‘suffered colds which lasted 
longer than ten days 
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“Ghost Warship” Rigged 

as Target for Big Guns 

ROOMING a phantom battleship is 
art of the work of the men who 

pertiiat in tae practice 
American fleet. “battleship” con 
sists of targets of cloth representing vul- 
nerable sections of an imaginary .. 
taught, ‘The cloth i supported above the 
sen hy’ long row of masts rising from 
lev iicting welt \Compncem of weed 
Tike the lathing of m wall, connect the 
d enable the sailors to climb up 
the fabric targets and “bull's 
rat the proper height above: the 
Sirface of the water, 

After a fusillade has been fired from 
the big guns of the dreadnaught, the 

met fs examined and the number of 
times the phantom ship has been sunk” 
‘is determined, 


Static Serves as Weather 
Prophet for Flyers 
ATIC, the bane of radio fans. 

wut on the credit side of the ledger | i 
the U! 8"'Navy Burean of Aeronautics. 
‘The erashes of interference that often r 


broadcast reception are used by weather 
observers to locate the direction of storms 


wien to each other, record the static in 
ec Nary eater So, asl 
ton, D.C. ‘a loop acrial is edgewise 
to the source of static the volume is great 
est. So the aerials are swung about until 
the direction of maximum static is deter- 
mined, From that direction storms may 
cted, us static is thought to be 
caused by electrical disturbances closely 
related to the approach of storms. 


Frog Barks Like a Dog— 
and It Bites, Too! 


A, HORNED Beasilin ro which barks 
like a dog when it loses its temper. is 
‘one of the latest arrivals at the reptile 
house of the New York Zoological Park, 
where officials pronounced it one of the 
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‘One ofthe foting bathesip targets in a bay neat Manila, P. I. Members of the crew o the U. 8.8, 


Piteaburgh areseen preparing the fab” ball een" for might practice with the 


‘most unusual amphibians in existence. 
‘The strange frog is five and half inches 
tong and song moor "The 
cepers were warned that the animal was 
but they were tine die 

regard this ow account of its small size 
tnt they” saw it arouse. Apparently 
verse to publicity the fog made aif 
attack a photographer 

‘who had come to take its 
picture shortly after its 
arrival. It jumped at the 
tan, Snapp its jaws 
fad bark iy. in 
‘much the same manner 
tts does a dog sehen itis 


“ne of the curators, 
after examining the frog. 
‘said that it could inflict 
‘4 painful wound with its 
strong jaws and teeth. 


Radio Speeds 
Ship Repair 
KETCHES of the 
rudder and ‘rudder: 
stock of a disabled ship, 
Sent by’ photo. radio 
nto 


‘New 
saved 


steamship company 
and proved a substantis 


Having lost rudder and rudderstock 
‘a storm on the Atlantic about 700 miles 
from New ‘Yack od 0 olf 
Boston, the cargo liner Sileer Maj 

‘ond to the branch office of her company in 
New York for assistance. Two United 
States revenue cutters were sent to. aid 
her. Meanwhile the New York office 
cdg dedi 
Fepaired, Since there were no plans of the 
ship in New York, a radio message was 
sent to the main office of the steamship 
‘company in London asking that sketches 


bbe sent as soon as possible. 
In a few hours, ‘of rudder and 
rudderstock arrived by radio at the New 


forty-eight hours after the Siicer May 
call for help had been received, the 
vrere on their way to a shipyard at 
Chester, Pa., and the new rudder and 


ruvdderstock were ready by the time the 

damaged ship entered a Bermuda harbor 

afew days later. 

Luckiest Submarine, 5-48, 
Survives Two Mishaps 
YORN under a hicky sts 
marine SF of the C8, Navy" 

in service after two serious 

ciuht years of activity. Soon after was 

init in 1981, it sank off the Connecticut 

ing a trial, All of the crew of 
fifty-one were saved. Four years late 

a January blizzard, the submarine went 

fn the rocks off Portsmouth, N. HL 

‘crew of thirty-nine were saved,” Later i 

‘was floated to the Portsmouth Navy Yard 

and pulled up the ways by three loco- 

tnotives hitched together, the frst {ine 
that such a Tent was accomplished, 


© Air Defens 
UILDINGS. with 


‘and gasproof chambers are sug 
gested to protect citizens from air attacks 
fn future wars, ‘The Soviet government 


fed to be consi 
of experimental buildings of this type in 
Russia, Walls and foundations would be 
of thick reinforced concrete, Each floor 
would contain a gas-proof room with air 


ring the erection 


tight double doors and « supply of oxygen 
tanks ready for an emergency. Below the 
structure, underground storeys would 


Invents Safety Crossing to Unsnarl Traffic 


NEIISER trai lights nor top sine 
may be needed to govern traffic at 
tersections of crowded thoroughfares if 
‘anew safety crossing, designed by Georg 
K. Laham, a twenty-four-year-old inven: 


‘The inventor with model of hia twosway safety 
Croming” Note entries for ight and let fares 
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PROPOSED UNDERGROUND WORKS, 


tor of Boston, Mass, is adopted. Hix 
Scheme is designed for’ two-way con- 
tinuous traffic without hazards of crossing 
accidents 

One of the intersecting streets would 
be bridged at the crosing to permit o 
stream of traffic to pass over the other 
‘without interruption. To permit ears to 
Turn the corner from one street into the 
other, the inventor has arranged open- 
ings through cach side ‘of tbe bridge 
approaches ‘Thus a machine approach 
ing the bridge ean either continue straight 
‘over or enter the opening at the right ade 
of the road to tum into the oppos 
highway ‘The turn from the lower high 
way into the one having the elevated 
‘roming fs made by aright turn through 
the opening a the ete of the edge 
approsch, “Left turas are also possible 
"Along the outer edges of the bri 
walls would be provided for pedest 


“Electrified Food”? Next 


IEW method of cooking, in which 
electric current passes’ directly 
through the food, is being tested by spe- 
Cialists in home economics at the Univer 
sity of Washingthn. A potato can be 
baked in one minute and an egg fried in 
theo seconds, itis said, by the new method 
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form additional safety refuges, and abo 
a series of protective roofs would preve 
bombs from inflicting serious damage. 

Below such buildings there would be 
underground highways and railroads, 
Water pumps and electrical generators 

nld function in subterranean chambers 
to insure light and water for the occu 
pants during a siege 

Tn ease of prolonged attack, when the 
oxygen supply might run out, electric 
suction pumps, included in the scheme, 
would draw air into the sealed chambers 
through charcoal and water filters de- 
signed to remove poison gas. 

Recently, however, J. B.S. Haldane 
British chemist, declared that the danger 
to large cities from a gas attack has been 
overestimated. To drop 2000 tons 
2s, a total load of 9,000 tons would ha 
to be carried by the invading fleet, duc 
to the weight of the metal gas containers, 
This would require thousands of huge 


planes, he pointed out, and such « fleet 
could not break through defense squad- 


gas masks as a protection against such 
fan emergency. Tt is suggested that masks 
also may be required by city dwellers to 
protect themselves against clouds of ar- 
lifical smoke that would be spread above 
buildings to hide vulnerable spots such 
as freight yards, power plants, and water 
works from enemy bombers. 


Portuguese Mines Promise 
New Radium Supplies 
ADIUM, chiefly used in hospitals for 

the treatment of eancer and in Te 
search laboratories for studying the spon- 
taneous decomposition of fom, it the 

‘costiet clement in the world. At present 

ita pete in about 900,000 per gram, oF 

approximately 81,700,000 ast ounce! 
Reduction in the prohibitive cost of 

radium is expected asa result of ‘the 

exploitation of new redium mines. in 

Fortugal, which, itis hoped, will yield 

about twenty. grams of the precious stuf 

¥ most of the work's 


Company, ‘The new Portuguese mines are 


controlled by a London financier. 
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Why A.C.” Sets Cost Less to Run 


Here, in Cold Figures of the Laboratory, Is Answered 
the Expense Question That Puzzles Most Radio Fans 


an ah Secene ace te 
{Fadio laboratory of the Popular 
‘Science Innate of Standards 


NEIGHBOR of mine, 
wa ha ea for 
ned things 
fot the radio. bug 
bout four years ago: 

Hee bought a good sx-tube set 
tnd all the fcings, incoding 
a storage battery, charger 
Bbatteres, loudspeaker, and 
antenna equipment 

"The dealer installed the out- 
fi and for about six months 
everything worked beaut 
‘Then the B-batteris gave out 
and in hooking up new ones, 
my neighbor pot his wires 
fromed and blew out a whole 
fet of tubes. year later the 
‘storage battery went bad and he had to 
buys new onc. The battery should have 
lasted much longer than that, of course, 
Dut ante 

fast year the “A-battery gave out 
saan. And asthe tubes in the set were 
pretty well shot and the B-batterics ns 
well, my neighbor traded in his net for'a 
new electric model, 

Sohn,” he aad to me a few months 
later," think jumped out of the fi 
pan into the fre.” I've. been doing 
Tothing but’ buy new ‘detector tubes 
ever since {got that electric set, and now 
the rectifer tube has gone dead, too. 
‘To be sure, T haven't had any battery 
trouble to worry about, but it might j 
fs well be battery. trouble as to. have 
the blamed tubes burning out all the 
5 See 

iy, meighboes radio. troubles are 

typleal of the experiences of thousands 
CT redo fans, “And thousands of pro- 
‘spective electric net owners have deferred 
ther purchases because of such expe- 

My neighbor spent more than was 
necessary for radio entertainment ‘while 
ie was using a battery operated set. That 
war his fault. His tadio entertainment 
Tor the fest year he used his lectric set 
tlso cost han too much, but he certain- 
iy-was not to blame for that. 


ARLY typerof the alternating current 

beater Ube wodin Ubedetectoronchat 
oF tok, leckch sos were bet ood 
‘Their life was limited even under Weal 
cenaitions,'and when ssed n'a culty 
where the supply voltage varied com 
Siaably, tay Vorncd ‘cok oon. fice 
bother.” Even the ordinary alternating 
tarrect tubes using Few A. Con te 
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filaments were none too reliable, and the 
rectifier tubes gave some trouble. 
il recall that the 
i the early days 
of vacuum tubes. ‘They cost anywhere 
from five to nine dollars apiece and you 
never could tell whether a. particular 
tube would be in your set five minutes, 
five months, oF five years. 


NOONE nor rections the reliblity 
of high grade battery-type vacuum 
tubes, ilar Science Institute of 
Standards tests show the latest typex 
of alternating current tubes have reached 
the same high standard. Whereas the 
heater type tube used to be the weak 
spot in any electric set. the tubes now 
being made are rugged and reliable. 

‘Therefore it is now possible to make a 
fair and reasonably accurate estimate of 
the rative cont of operation as between 
‘a battery operated set and an equivalent 
electric set. And, to give the battery set 
‘square deal, let's assume that it receives 
proper care—not the kind my neighbor 
save his outfit! 

Th ig of course, impowible to fgure 
depreciation on a radio. receiver. 
pega lng tag fomep Eo 
chased three or four years ago is hard to 
cstimate. Probably” you couldn't sell 
such a set for one tenth of its original 
cost. Yet mechanically and electrically 
it may be just as good as the day it was 
bought. So we shall consider just the 
operating costs. 

‘Assume we have two six-tube receivers 
Siang rin hy batteries, ‘the “other full 
clectric—each set using’ a 171-8. power 
tube in the last audio stage. Allow three 
hours a day, operation, ‘which totals « 

more 1,000 hours a year. 


‘The rated life of a, vacuum 
tube is 1,000 hours. Some last 
tore, sone lest: Wel assume 
that, whichever type set_you 
have, you'll need a new set of 
tubes once a year. 

‘Now let's see how it works 
‘out for the battery set, Tubes 
will cost you $9.50 a year. 
Keeping the A-battery ‘nde- 
‘quately charged with a two- 
ampere charger will cost, for 
current at. the ten-cent-an- 
hour rate, $2.52, You'll need 
‘anew charger bulb once a year 
‘at $4.00, You'll use two nets 
of heayy duty B-batteries at a 
cost of 824.00, And if to that 
you add $3.00 ns the depreciation ‘of 
312.00 A storage battery that lasts four 
years, the total yearly operating cost 
Tor the six-tube battery set is 843.02, 

1, instead of using dry cell B-batteries, 
you ine high gre Betiminatr, the 
‘821.00 item for ‘B-batteries can ‘be re- 
moved from the list and instead you'll 
add $3.30 for the rectifier tube you'll 

‘year and 82.15 for the cur- 
rent it will consume. ‘The total for the 
battery type set, operated with a storage 
Acbatiery and Beeliminator, therefore 
will be $24.67. 

‘Considering the electric set, we 
that a'new set of tubes each’ year 
cost $17.00, but ‘the only other expense 
wil Be SET fr the slat crest 

‘The total, therefore, 
$2227, two dollars les than the opera 
ing cost of a battery type set, even when 
the latter uses a B-eliminator! 


NE reason why the electric set, al- 

though it uses more expensive tubes, 
ctl cons lea to ran i hat current 

iuction from a sto tery is a 
Felatively ineficdent proces, ‘The battery 
itself, under radio conditions. is only 
about seventy percent efficient, and 
the tubetype battery charger is only 
about twenty-two percent efficient. 

Of course, these figures cover oniy on 
set of conditions. If the electric light 
Fate is higher or lower the totals will be 
different." And if the sets are Used a 
greater or less number of hours a day the 
totals will be different. It is interesting 
bet epention asl dewtly wiih the 

varies directly with the 
number & hour it is used, whereas with 
the battery set this is not true because 
batteries “depreciate even when idle, 
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How to Kill Squeals in Your Set 


Here Are Four Easy Ways to Control Oscillation, 
the Mysterious Plague That Mars Radio Enjoyment 


"Thavemod- 


COULD 
fern radio broadcasting 
at all without the electri- 
eal oscillations produced 


by vacuum tubes, But however 
valuable that feature may be for 
brondeasting, it certainly is a 
nuisance in radio receiving. 
(rit ‘werent for that tendency 
toward oscillation it would be no 
trick at all to hook up a radio re- 
i Mt bring in China 
ranted it—provided 


‘brought in by so powerful a set. 
‘All you'd have to do would be to 


‘add stage after stage of radio- 
frequency smplifeatton ‘til "you 
reached the desired 

\s things stand, every 
time you add another vacuum tube 
in a stage of radio-frequency ampli 
feation, your troubles with ‘un. 
‘wanted oscillations are magni 

h a rate that you soon reach a 
int where the tendency toward 
Ssallation becomes uncontrallale 


ruin tone quality, soe like some miyater- 
tum plague, “And often they waste much 
time in Bocking’ magic cure. 


GOVEALS and howls rally area form 
‘of radio disease, and the name of the 
iat causes the trouble is “feed- 


‘you ever hold a telephone receiver 
sian enoteeed aindromentt 
t's a dirty trick to play on 

ioe Dosw te itantek een 
emits a bloodcurdling shriek that nearly 
ins the poor gies eardrums. Ttis, how- 
ever, a fine illustration of what feed-back 
‘will do, ‘The tiniest noise in the telephone 
receiver is fed into the transmitter which, 
cf course, reproduces it 

‘ceiver which, in turn, hai 


was a votnd 00 weak you coukda’t hear it 
oon becomes n terrific howl. 
in effect on an ordinary tclephooe is 
daly pend dieses 
roa happen to have a particalarly micro 
Phonic tube in the detector socket and 
Jou bring the loudspeaker too near the 
et. The vibrations from the loudspeaker 
‘work back into the clectrical cireut by 
Ticking the detector tube, and a howl 
‘This form of oatilation or regeneration 
is mechanical in nature because the action 
depends on actual mechanical vibrations 
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‘The kind of oscillations that take place 
1m a vacuum tube are, however, purely 
clectrical in action, there being ‘no me- 
‘chanical motion involved other than the 


with which most 


& tickler coil in a regenerative receiver. 

wu turn the knob that rotates the 
tickler coil, the strength of the received 
foroadcasting ‘signal increases up to a 
point at which the tube suddenly breaks 
‘nto oscillation and an audible squeal is 
produced, 


[AT happens is that the signal re- 
Wearhetot ie gid tient repr: 
duces itself in ‘eles form in the p 
cireuit of the tube. ‘The tickler coll is | i 


into the gr iret ae you get an eee 
trial equivalent of the same round-and- 
round action obtained mechanically by 
the telephone receiver placed against the 
athphece or by the loudspeaker vibra: 
ions acting on the detector tube, 
iota eer al 
‘which the yogessration i obtained by 
gear feed-back through a con- 
Tt i therefore posible to mas 
vacutim tube onillate either by lee 
tromagnetic coupling or by capacity 
coupling, In the multi-stage radio. 
Trequeney amplifier both forms of 
feed-back normally are prevent to cuuse 
trouble. unless specal precautions “are 
taken to eliminate them, to. balance 
them, or to delibertely introduce Toss 
into the cireuit that will prevent the tube 
from oscillating even when other condi- 
tions are favorable to oscillation. 
Electromagnetic coupling i of cours, 
the action that takes place between the 
co tha are he he ieret 
stages: lio-f ency amplification, 
It ean be prevented either hy adequate 
shielding or hy so placing the coils that 
‘the coupling is reduced to the minimum 
‘or to such a low figure that it will not 
cause rouble 
Ts the oil uray cial ag 
netic coupling was reduced by placing the 
“ faleulated angen, Tn 
moder receivers this principle, & 
Soebantion ‘of abiding and corel 
placing of the coils, is resorted to. 


F YOUR receiver is factory built and 
‘you are having trouble from squealing 
or distortion due to oscillation there is 
nothing you can do about either shielding 
or coil angle. The manufacturer of the 
set probably has done all he can along 
these lines and any changes you m 
make are likely to make matters worse, 
nce that you 


povenviomereR: 
RGNTROWOF GRID BIAS 


Fig, 1, The oldest form of reseneration control 
postive and’ foolpoot. bt not eficent 


sible, therefore, to correct a bad-acting 
hhonse-built set merely by a slight change 

‘the postion of the coi or the shielding 
Sometimes even when you carry out 
the setting of the coll angles and the 
spacing very aceurately, if you wire the 
fet in some peculiar way’ You may inteo- 


duce unbalancing capacity effects. that 
‘can be offset b 
men of the ¢ 


fhanging the spacing or 


rc of eupacity feed-back 

ual electrical 

Save te Seca ts ate feel 

im to that theres the capacity between 
‘ou 


ar 
tc te intra eae 


focal 
Nipacty ean be prety wel removed by 
fateful arrangement of the wiring and the 
sacl proper akiitog, 

it wie 
tube cannot be 


itepctentomcter metho iets 
tter is sed to control the grid, bias or 
voltage applied to the grid of the tube. 
‘The potential or voltage onthe grit gov- 
the tube's ability nd 
iarces ot lbs potencies © owene 
from the negative toward the positive 
end of the potentiometer, the tube 
comes less and less effective. ‘The more 
the tube amplifies the greater js its ten- 
y to oncillate, so that reducing its 
plication automatically controls re- 
erat 

‘About thy 


not 
drain on the B-batteries, because throw- 
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ing the grid positive to prevent oscillation 
greatly increases the flow of B-battery 
Current through the tube. 

Lowering the B-battery voltage also 
decreases the tendency of the tube 
to awillate. This method of control 
is shown in Fig. 2. A variable high 
resistance is placed in the lead to. the 
Plate of the radio-frequency amplifier 
tube and turning the knob increases the 
resistance, cuts down the voltage applied 
to the plate, and so stops oscillation. The 
by-pass condenser is necessary to provide 
[LIME Sogrne ox web ste igs Voy 

this diagram as well as in. Fig. 1 only 
the wires inthe eet etal involved 

Heslucing the voltage applied to the 
plate of the tube is a more satisfactory 
oul bs weed. A higher Sagres of 
i is varied. legrce 
‘amplification can be obtained, and B- 
iting cunt conserved by eottng 
down the plate voltage. 

"The neutrodynne method of overcoming 
the tendency toward oscillation caused by 
the internal capacity of the tube is to 
introduce a small external capacity 
such a way that the flow of curr 

through this external condenser 


‘wires actually invalved. In the ong. 

‘neutrodyne™ book-up, the small 
neutralising etndenter was connected be 
{even the grid of the precaing tle and 
a tap on tin rcondary coll el the tube 
following. ‘The method shown, or vara 
tions of it, has several advantages over 
the older method. Tt can be applied to 
any circuit merely by doubling the nu 
ter of tums in the plate or prinary coll 
of the radio-frequency transformers, with 
the extra turns added to the plus Bend 
tnd wound in the same direetton, 


HE remaining method of getting rid 
of unwanted socillations is to defber- 
ately introduce a definite amount of loss 
intothe cireuit. ‘This usually i done both 
in factory built and home assembled radio 
Hepa Notlapener anes e 
a fixed resistance. ferably_nonindue- 
five and noneapecd 
ig shows the lectin of the rid 
suppressor in the ciewit..The tuned 
call of course, consists of the tutag coll 
soitiecmdioes, Mhesentkersioad 
in this cenit are forced to pass through 
the resistance to get to the grid. ‘This 
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seduces the strength of the signal to some 


tunately, the effect of the grid suppressor 
in preventing oscillation is more marked 
‘on the lower wave lengths where the ten- 
dency toward oscillation also is most 
pronounced. 


CAUSE the conneton en o- 
tremely siples adding grid suppres 
sore tothe citealt i to stetlst metic 
iy which you can stop oscllations in'a 
receiver already built. "All you have to do 
is to cut the wires leading to the grid 
tenis of the rare te 
seckets and connect in the gras 
pang ag henge ere gig 
Tesitance necewary to stop onc 
may be as high as 1,500 ohms or more. 
Of course, best results are obtained with 
estan Jest "high ‘ough to, bop 
‘oscillation without making the set too 
‘ea 
ince wr here edt af th 
proper val, you can connect gr 
mountings into the grid cireuits and then 
ertheless an 
ou eet the best average result Then 
Tevet above. 
To any ease, reuls will not be good if 
me a pled Se te 


‘coupling, it would 
te necessary to use ouch high resimance 
grid suppressors that the receiver would 
Be notably lacking in senvitivencas and 
pone too aclectives 


TTS cours, pombe to use mare 
‘than one method of controlling 
tion in the saine circuit, Grid suppressors 
may be added to a circuit that is already 
neutralized, jin addition, plate 
voltage control could be installed, Some- 
times this actully scone in circuits using 
more than two stages of radio-frequency 
amplifieati 
In fact it is quite 
fucturers of large radio receiving sets 
using three or more tuned and neutralized 
frequency amplification 


‘of relatively: low 
sors in such a ci 


gre to eliminate the need fora delicate 
lancing operation each time a tube is 
changed tn the at, 

And there we are right back to where 
we started: If you attempt to use too 


nit Yo prevent. from oncilatng thal 
the effet of the extra tubes is wasted! 


> gh, 
surenesser 


as 
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What Is Your Radio Prchlen? 


Here Are Some Useful Ideas That May 
Storage Battery Dies—Why the Low Notes Disappear 


STORAGE battery is much too 
perfect for its own good. Unlike 
most other pieces of apparatus, 
it goes on giving good service no 

‘matter how badly it is treated. until in 

the end it literally goes to pieces on the 

job, 
Tt you apply too 


th curre 


to the 


filament of a vacuum tube, it burns out 
with discour 
knob on the 


ing promptnees. ‘Turn the 
fal to far and is Uke to 
unt al cared 
round half’ charge 
il stil operate the 
though such treatment prob: 


radio set, 
ly will cut its normal four- or five-year 


life to 


is nothing left to re- 
fivenate. Either the plates have become 
fo covered with sulphate that they can 
fever be cured, or they have actually 
{allen to pieces. ‘There isto known cheri- 
cal that will remove the sulphate without 
tulso destroying the active material in the 
plates, 10 don't waste money on any mae 
lerial wold for the purpose of rejuvenating 
alorage batieries. 


Bringing Out Low Notes 


(ODERN’ broadcasting stations of 
the better class transmit with rea- 
onably. uniform strength all” audible 
frequencies, from the low notes of the 
‘organ to the highest of the piccolo. Con- 
sequently, if you don't get all these notes, 
the fault lies with your own receiving 
equipment, And the loudspeaker is not 
always to blame. Frequently the trouble 
is in the radio receiver itself. If it is 
extremely selective it probably cuts off 
the higher audible tones to a marked 
sets do not give adequate 
rey to the low, tones below 130 
vibrations per second, which is about the 
lowest note of a ello, 
That ex 
have been disappointed in the results ob- 
tained from a dynamic speaker. |The 
etue of a dynamic speaker lies in its 
ibility to reproduce a wide range of toe 
iaences, but this ability fof no valve 
Eakatepaler is saseael Weieiee te 
‘capable of feeding the very low and the 
very high notes to it 
Similarly, some fans have had dis- 
‘couragingly poor results with baile boards 
fitted to their cone speaker units. No 
matter how big the baffle board, the low 
notes remain conspicuous by their ab- 
ence. ‘The trouble, of course, is that the 
baffle board cannot manufacture the low 
notes. “All it ean do is to help impress 
them on the surrounding air if they are 
produced by the speaker. 


‘Don’t do this! Attempting to rejuvenate an 
‘3S worm out seorage battery with any prepare 
‘on a for the porpone in waste tf mney 


‘This explains why there is no use in 
Sitting « board to the ordinary 
iccone speaker. The speaker gives 
Tittle or no response at the frequencies at 
‘which the baffle board is useful. 
High frequency cut-off, or loss of the 
higher notes, takes place in the radio 
rene 


fer stages and to some 
Sree is ube detector stage, but he ow 
‘otot an ba carged Gs or audios 


it, electrons flow from the: 
ment toward the plate. 


Ea pea ean ate 
concen Sooo 


which fs operated at = dull 
iat. ireplacing the thoriated 
Singaten hlamente 

“The heater type alternating 
current tube differs from te 
conventional tube only in that 
the electron emi 


Help—When the 


quency transformers almost every time. 
If you have purchased a good dynamic 
spear unit and you find you cannot get 
low notes even with the aid of a 
baffle board, the trouble undoubtedly 
in your set dnd not in the speaker. 


Imitation Static 
HE simplest way to determine w 


interfering noises are coming from is 
to disconnect your antenna and see what 


chinery, in which case something probably 

can he done about it, if you can locate 

the offending machinery. ‘The oth 
ity is corroded antenna led in 


Continous piece of wire, 
the lead-in ‘is a separate piece 
joined to the end of the antenna. by 
twisting. ‘The lead-in usually dangles 
loosely #0 that there is no strain on the 
joint, and. after awhile corrosion creeps 
mand the joint goes bad, causing scrat 
noises in your receiver. 

TR sometimes happens, where several 
antennas are strung'on a single roof, that 
‘one will sag sufficiently to come in con- 
tact with another wire just below it 
the wind swings the wire to and fro, the 

ng cotact between, the ie wee 
wi luce an excellent imitation o 
real static. 


Two Tones at Once 


ONE shez aang hiner abot 
radio loudepeaker that ican r= 

ace the sone froen several different 
Itunes te in ines Te reason 
itik posable for aximple paper diaphragm 
to-do this is that the various 


‘brations 
combine to form what amounts to a 
valent motion for the paper 


gle ex 
rN ofl analy the acta ton 

the diaphragm will show that ft docs 
‘not move: back and forth in uniform 
motion termes bac and 
forth foo highly irvegnlar way in tepro- 
ducing” the ‘compoctive’ sound” wave 
Pictorallys the motion of the diaph 
‘vould appear ss'a mate jumble, but 
Feoalting bowed wave ns the eos effect 
fr the hemaa car at though all of tae 
‘erent tatronenis| wore being beard 

‘Ava matter of fac, 

vibrations caused bythe playing of 8 
large numberof instruments at the samme 
ine the recording iastrament would 
Show thet the moletules of the sit were 
‘ibrating in an regular fashion just as 
oes the paper cone of the loudspeaker, 
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that may supplant hours of work 
in's chemical laboratory. 


House Plants Thrive 
on Soap Baths 


LANTS that will flourish in 
‘one man’s house won't grow 

in another's. Tt all ‘on 

the thermometer. declares H.W. 

Becker, of the New York Bo- 

tanical’ Garden, 

Tu the dryness of an overwarm steam- 


Air Mail Stamp, Music, and 


Pictures—for a Nickel heated home, afew plants wil grow 
N AUTOMATIC stamp ver cactus—and even a pineappl 


pol sould be parca in June, 

ca top. “This 
top is snipped from the (uit, shora of ite 
lowest leaves and plated ext day 


i 

lemonstrating the 

Washington, De. 

iorten will exhibit the jn 
ek patel 


is” emon ; 
Siolets and Mexican’ primroses, Allof 
these perish et the Utrmerncter cmb 

ore Up soreaty 


5 fare supplied 
‘when a nickel is dropped in the so 


An Adjustable 
Sawhorse 


have a regular bath 


HIS latest aid to to thrive, Becker 
carpenters—a says, A one-inch 

sawhorse with sliding 

extensio will 


also delight the mat 
shout the house who 
spends @ part of his 
week-end In the attic 


is used to wash the 
leaves. ‘The plants 


fare kept in the 
shade for a day oF 
two, then rinsed, 


and wil 
or fall. Remove two 
andthe, 
ator string ts 
all space 


lent” Sounds Used to 
Analyze Liquids 


XD waves too high-pitched to be 
ear by the haan eat now: nal 
iquids in a new method of start 
tito announced by De. d- C- Hubberd, 
Johns Hopkins University physicist. By 
passing them through a vessel filled with 
fan unknown fluid, a chemist ean tell what 
the liquid is, what kinds of chemicals it 
contains, how much of each, and 


whether the liquid is adulterated with 
‘impua 

“The new process was developed in the 

laboratory of Alfred Loomis, New. York 


banker and imenter “of ‘Tuxedo 
Park, N. Y., whose work with sound 
waves has been described previously in 
Porvar Sciexce Moxtuty. Dr. Hub- 
bard found that no two substances trans- 
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lovies Look More Real if 
You Close One Eye 
ATTCH the movies with one eye, it 
you crave realism. 
‘That oad advice was given by T. G. 
Priest, of the U.S. Bureat of Standards, 
at a recent joint meeting of the American 
Physical and Optical Societies. The 
fet, ze explained, sto give an lusion 
or perspective onfinarily lot 
4 photograph taken with a. singlolent 
Stee fe mis yor cinetee was 
sit looked tothe camera, with near 
Shjects standing out in relict against a 
distant background. ‘The same illusion 
‘is possible if 7 teak at an ordinary 
print with one eye, particularly 
it the usual white margin 8 concealed. 
Several ates have en made to 
exhibit stereoscopic. motion pictures but 
the special eyepiecen required have 


too it 


prov ie for the average 
theater-goer. One of the closest ap- 
proaches to this ideal is an ingenious 

ferbert 


E. Ives, of the Bell Telephone Labora- 
‘A battery of cameras is used to 


cir fash the renting 
be souctatar ecteily tg come 
hind” « tree or other solid object—on a 
special cree. ‘The apparatus, however, 
is cumbersome and costly. 


Spends 14 Years Building 
Inlaid Table Top 


N OLD Chinese smuggling junk of 
the Yellow Sea supplied one of the 
5.708 pieces of wood that went into an 
inlaid table top which has taken Frank 
Ferris, of Olympia, Wash., fourteen years 
to complete. ‘The different. woods came 
from nearly every continent in the world, 
Beginning the job during the Word 
War, and working in spare hours, Feri 
and fitted together. the pieces 
laborate pattern of stars and 
sing ae diferent 
roods. After completin 
Sx ihe nn Fo 
‘upon’ the 
Maid to mateh. 


Jone, 1929 


ilk” Gowns of Asbestos 
May Become the Style 
HIMMERING dresses that look like 
but are insulated against acid and 
fire were forecast recently by Professor 
Paul Q. Card, of the industrial chemistry 
departinent of the Philadelphia College of 
Pharmacy and Science, who believes we 
thall eventually wear’ asbestos clothes, 
‘The Romans, the first people known to 
have used asbestos, are sald to have woven 


bes burned on funeral pyre. Profewor 
"ard believes it will be possible to pro- 
duce from the fibrous hornblende | 


ys. Such material, he suggests, 
could be sponged clean with a wet cloth 
‘and would cost less than other materials 
of which clothes are now made. 


has found a new way 
water, About a twenti 
ailver, he claims, iy sufficient te 
2,500000,000 gallows of water. 


Jam Defies Thousand 
Pounds of Dyna 


PNOUGH dynamite to drive @ twelve 
1, inch projectile weighing half « 
through three feet of solid steel was u 
blow up an ice jam that clogged a creek 
rar Bullalo, N. Y., early this year, A 
thousand pounds of the explosive was set 
off at different points, tearing huge ho 
in the ice cakes but’ failing to clear a 
1 for flood waters rising behi 
\ hundred families were driven from 
theie homes, three bridges were destr 
fand damage estimated at a milion and 2 
If dollars was caused. befo 
ed 
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by the terviic heat of ignit- 
ed thermit, a mixture of 


the April issue of Porviar 
Screxce: Mostuty. 


Saves Labor on 
Ironing Day 


PLATING the base 
‘of electric irons 


ides Inch into Millionths 


sires one sixteenth 


‘wives 20,800,000,000 
‘energy this year—which, t 
eryday language, mea 
jent to drive the steamship Leviathan at 
fall speed for more than eight minutes. 


A Handy Golf 


ly one 

a wil have a 

recently per- 
lars, 


tullionth of an inch, 
idea of an amazing inve 
fected hy the U.S. 


Ball Holder ie te ee et 
NEW attact Bi Emerson, an ex: 
A tment. tor pert of the’ Burea 
eps the ‘who is seen above 
and new balls se ‘with the invention, 


assures ts that if the 


platinum bar and 
Earefully” guarded at 
Sevres, France, and 
all copies of it, were 
destroyed, new ‘and 
equally accurate 
standards could be 


metal 

the 
he 
inside the bag. "Th 


at the botton produced with this 
ball whe Instrument. 
Toads Do Not 


Cause Warts 


lo havag warts, be sa 
evidently grew from a simple analogy be- 
tween the wartiness of toads and the ex. 


poison whieh is a violent irritant to the 
| mouth but not to the skin of 
. Schnuidt states. This probably is a 
rmeans of protection against enemies, 
\ second widespread belief, to. which 
tention was called not long ago wh 
( was reported to have been discovered 
in the cornerstone of a Texas courthouse, 
that these animals ean live for decades 
imprisoned in wood or stone. ‘This belief 
is also without foundation, Schmidt says, 
and suggests that the toad’s habit of 
hacking down crevices, especially to 
hibernate, accounts for such tales, 


Sharpens Two-Edge Blades 
in the Safety Razor 

HARPENING a double-edged safety 
razor blade without remeving it from 

the holder is the achievement claimed by, 
the inventor of a new device which can be 
carried with the shaving kit. ‘The sharp- 
fener consists of sliding metal strips 
notched to move between the two convex 
parts of the blade holder, and fitting over 
th faces of each blade edge. Moving 
the deviee back and forth «few times 
is'said to hone and sharpen both edges, 


Hundred Different Kinds of 
Colds May Get You 


HUNDRED people may have colds 
vd each may' have a diferent kind 
Evidence of this was revealed recently by 
two. British experimenters Dr. David 
Thomon and "Dr. ‘Robert Thomson, 
working. in. the Pickett“Thomson He: 
‘euch abratory in Landon. 

For cjght months they kept daily ree- 
rds ofall the germs found in the throats 
ithe ao or ate aerate 
‘These germn were fed special food an 

Under the microscope. "Those 
Colts of "various typen, from 
eal colds” to infvenss, were 
spec tention ad tha and 


ersten cat IAS a. result, 
the investigators concluded that at least 

‘hundred distinct types of cold-produc- 
Jing germs exist, each able to eause feverish 


throats or nose infections. 


Wanted—a Foolproof Style 
of Handwriting 


‘AN you invent a new system of hand 
writing one thal cannot posibly be 
misread. yet is easy and speedy to write? 
Ie, there are mlions of dollars fn the 
ideain the saving that such a system 
‘would bring to department stores, ac- 
cording to P. A. Best, managing director 
of one of Tondon’s large retail. shops. 
Although the advent of the typewriter 
has banished ilegibility from many busi- 
ness records, Best declares, sales sips in 
etal stores still are scrawled in hopeless 
hieroglyphies. ‘The store manager is faced 
by a distressing di 
allow errors to contin 


employ only persons with good handwrit- 

Ing. few suth persons exit! Present 

school courses lay little importance on 

Penmanship, says Best, 

fy solution, he suggests, les in the 

wr alphabet sys- 

tem, tobe taught inthe schools, by 

which even careless persons can learn to 
Write fast arid foolpeool records, 


POPULAR SCI 


NCE MONTHLY 


June, 1929 


An Aerial Lighthouse That Never Can Fail 


FREE times as reliable as 
the ordinary, flodight, "= 
new airport lighthowe hes 
‘rected to help night fiers come 
to ground at Boling Fie, on 
the outakite of Washington 
D: Che monster Hoodlight 
has three "10000-watt lamps 
‘only one of which is need to 
turn night into day. The other 
two are reserves which if need 
cl fash on wutomatically one 
ster the other. “Thus, if ome 
fam ‘gives out, nother ‘ine 
stantlygoes into action, so that 
there ino. posibity that the 
feld will be pinged into dark 
ness as an airplane i landing, 
Chestnut Blight Hits 
Tanning Industry 
A REIGHT, that is ling 
chestaut trees of this 
country i worrying the tansy 
industy, according to Dr, C. 
Au Browne, of the U, 8 De: 
partment of Agriculture. Half 
Sf the twenty ion dary worth of 
materiale for tanning the leather 
‘loved in America comes from the chest- 
fut, and the decreased number of tees 
forcing tanners to srk substitutes, The 
Chemfstry Bureau of the Department is 
investigating the use of mangrove, saw 
palmetto, and cansigre, a weed of the 
eck family to replace the chestnut. 


Stencil Machine Paints 
Designs on Walls 


EAYING “footprints” in the form 
of painted designs, a wall decorating 
‘machine that is pushed up and down the 


‘walls of a room is said to accomplish as 
much as' decorator, working by hand, 
would do in two days. ‘The device is a 
paint stenciting machine, running along 
‘on little wh and feeding the paint 
automati r- The inventor, Baron D. 
von Loe, of y. Germany, recently 
brought his invention to. America and 
demonstrated it in New York City. He 
‘explains that it can be used with dil 

cent stencils to paint a variety of designs. 


WHETHER you're an engi- 
neer, office worker, howne= 
wife, mechanic, business exee- 
weir want yowrl fod 
in the pages of this magazine 
ideas and inventions that will 
aid you in meeting your indi- 
tia ems. POPULAR 
Sctesce "MONTHLY is. more 
than interesting and" enter~ 
taining. It isn book of a 
hundred uses. 


‘They Turn on the Radio 
to Predict Weather 
'Y TURNING on their radio receivers 
w [A unset, army in Morgantown, 
Y. Va. report they can lict the 
for the following day. If the 
oy of radio. signals frow_ station 
ph falls after sun- 
ings clearing wenther 
nity tndtates rain 
At the: West. Virgin hos 
cated in Morgantown, Dr. H.C Colwell 
tmade a series of curves showing how 
‘signal intensity varied on different eve- 
gs and recorded the weather the next 
it of forty tests, thirty-eight gave 
the corect prediction and the ether two 
were nearly, correct 
Dr. Calwell believes that as high and 
low premire areas wich cause weather 
hanes ene ron teste fom 
west to casts they sre accompanied by 
ome electric condition that afeets radix 
tion. He suggests that these areas 
Plitsburght and. Morgantown at 
the same time since the two cities are 
on the sume meridian. ‘Tho ine 


at night "while a storm-producing low 
Dreaeure area has the opposite effect 


Whether other localities may predict 
weather by the same means remains to 
be determined. 
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New Tests Pick the Best Man for the Job 


i 


ISCOVERIN 
plies and placing them 
n positions where they will behappy isthe 
‘of a series of scientific pussies and 

wal. by London, England, 

‘They are especially useful, 
ding employees of the right 
Tactories where machine 


the 


task. ‘The test 

re one being tet. 

ch is important 
. 


a pencil. 
ulles on either side, 
ean be moved in any direction, The 
applicant, grasping the handles, attempts 
to move the bar so that the pencil will 
fallow various ces and angi at are 
stamped on a sheet of paper. Deviations 
from the lines of these patterns indicate 
lack of muscular control. 


E ability tocosirdinate movements of 
‘an , needed in operating 
soine machines, is tested with a third de- 
vice, consisting of a box witha sinall hole 
in the top and connected with a pedal near 
the floor. ‘The applicant is given a num- 
ber of little blocks and told to drop them, 
one at a time, into the bole from a certain 
height. As ‘each block is dropped, he 
must push the pedal with his foot. The 
required to drop all of the blocks 
the hole measures the natural abil 


fairly wecurat 
ant and 


appl 
would 
ph 


be ape 


logically for the work required. 


tinderstandable form 
‘cany to digest. Ei 


‘month 


a fascinating story book. 


net ia a small oval box containing 


lee the lid of the box is a tiny mirror 
Th 


i in apling the mak 
refilled with 


of the abilities of the 
save him money which 
in training would-b 

re unfit physically or ps 


uge. 


One-Celled A 
by Dissoly 
VER since Raise! von Rosenhof, an 
early German microscopint, wrote 
the first description of the amocba—the 
cone-cell organism which is the simplest 
form of animal life—in 1755, sc 


hhave been at a loss to explain how this 


cepted by most zoologists was that the 
tiny animal simply pushed itself out in 


Baltimore, 
Ext 


ie a fairy satisfactory rate 0 

dimitted that the prob 
‘range process ir ee 
hed, and’ whente the amocb 
derives the energy with which to do it 
remain to be solved. 


Ages Wine by Electricity 
in a Few Hours 
DR literally hundreds of years, the 
wonly metho! tsed by E 
growers to accelerate th 


or aging 
drawing tl 


ral ripening 


rocess of wine consisted of 


‘The only requirement, he s 
the wine be of good fundamental quality, 
explaining that the quick ripening is due 
to chemical changes in the flavoring oils 
and other constituents of the wine. 


Porutan SCIENCE MONTHLY will be glad 


Machine Counts Audience 
in Ticketless Theater 
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‘Tati 


‘Cordedby the mechanical wubsttte for tket takers 


‘metal disk at the 
instead of a pasteboard ticket in 
return for his 


a pay-ar-yowenter nredt cat 
or This mechaniv beeps s 
the people entering the that 

the 


Makes “Stills 


fleeting expressions 


st right” 
b recorded 


negative from which 
WY number of prints ean be made. 

tapered box fitted with 
a at the sinall end and 
TG be thes alone foes Bie pak 
adaptor at the large end is slipped on in 
place of the regular projection lens, A 
trapdoor in the top of the box allows 
to view the film being projected on ‘the 
film pack slide, which is white. When you 
strike the frame you want, the projector 
is stopped, the special shutter fitted to 
the enlarging lens is closed, the film pack 
slide is removed, and another pressure on 
the shutter release makes an exposure of 
just the right length to insure a good neg. 
ative on the film 

‘When the twelve films in the pack have 
been exposed they are developed and 
printed in the usual manner. 


te number of people In the audience, re 


NHAT itis possible for criminals to 
counterfeit fingerprints and. 40 
picion from themselves to inno- 
‘demonstrated. recently 
Albert: Webvde, Chicago. Hert 
pert, 
Before students of Loyola University 
Lay School, Chicago ade anger 
‘on a piece o 
paper, then, after treating the print with 
Ine he transferred it to & special rubler 
ilove, from which he was able to transfer 
{again to any object in the room. 
other metho of counterfeiting, a 
rive line cut can be made froma an orig 
Ragen and from this can he man 
actured arubber stamp which will impress 
the identifying lines and whorls of the 
fingerprint.” Criminals have been known 
tovattempt the use. of such. stamps, 
attached to rubber gloves, to throw the 
police off their trails by Tae 


= 
pie 
eta 


‘Attachment for making “wills.” showing tap. 
cee throueh which projected Sim ewes 
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How Fingerprints Can Be Counterfeited 


develop 
tury, recent researches show that the 
nese, as early as 200 1.c., tised an 
impression of the th legal and 
‘that each 


person has 
Own, different fro 


Scientific Fishing Party 
Hunts Sea Mammoth 


Gifford “Pinchot, former go 
Pennsylvania, which will cruise 13,000 
miles through tropical waters on 
nonth search for new forms of 
the specimen sought by the party 
to be a giant relative of 

White marki ts black b 


‘Astundy 

cin the equipment, 

pers of the. party 

hase and harpoon one of the huge fish 
if ie Sante = 
Most of the long voyage is to be made 

under sal although the sh 

susilary engine. 

filled with live specimens, and laboratories 

are provided for the work af mounting 


package,” aa 
Springfield, 
inappointed, Tor 


‘out of every nev 

id discovery. What 
amazes me is the vast number 
Of ideas that take form in this 
inagazine cach mont 
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How Jewelers 


IKE actors, diamonds have to “re 
hearse their places before they be 
‘come part of a finshed piece of jewelry 
‘On a smooth surface of wax, the jeweler. 
who plays the part of “director 
sketches the design of the proposed 


bracelet or tar Tn the wax o 
the diamonds in, different positions ac 
cording to their size and other character. 


inties.. "These positions are altered until 
he thinks each gem shows up to best 


Radium Used to Prevent 
Rubber Factory Fires 


ess tool of medicine, 
Tn a rubber factory 
iat Leningracl, in Russia, it prevents fires, 
Its remarkable fire-protecting quality 
due to the ability of radium to make 
faround it a better condu 


ior of 


stead of 
ng a sufficient charge to pro- 
it spark. 

Since only one milligra 
wed U 

only few dollars. The radium need 
be renewed, since it lasts for centur 


Machine Signs 7,500 
Checks an Hour 


AN EEECTRICALLY oper 
‘ated machine 


3.500 checks an hour, 

them in proper order, has been 
nted to. relieve of 

and large bu 


‘When the machine i not in 
tse i kept locked To hess 
tre required to open it. A meter 
Taal into the machine to record 


Left: Sorting the dam 
{erring stones from tara to wax deign of braceet 


“Set the Stage” 


advantage, The stones are then trans- 
ferred inthe same relationship to the 
ous metal oftheir permanent setting. 
‘The photographs above, made in the 
fo of a Hegent Street, London, 
ewe, uteate the prone 
nonds for jewelry, the 
‘round by aa iron wheel 
turfaced with dlamond dust and emery 
jn they are sorted. and graded. into 
diferent groups according to their weight 


learning to be a pilot. Whether 
you're interested in flying or 
not, you'll enjoy his thrilling 

icles, Turn to page 26. 


the numberof checks that ru 
‘Thue additional checks 
the device witha etction 
‘operator of the mechanical signer 
places a sheet of four, five, or six checks 
{nthe machine and regulates its action 
thy means of a pedal snular to that 


through it. 
tbe signed 


‘The operator Seeds sheets of lank checks into the machiae, 


for Diamonds 


snd color, | After this. they are given 
Stry-oute” on the wax #! 

Because Cares ore not os popoler aa 
they once were, jewelers are. som 
sale oe to innate the diamonds 
them to other pieces of jewelry. In t 
work, the same procedure is followed, 
‘The gems removed from the tiarn’ are 
laid out on the wax surface so that the 
owner can judge the arrangement. and 
indicate whether he desires any changes, 


Small Pieces of Ice Keep 
a Refrigerator Colder 


SEVERAL small picoe of ce are more 
effective. in a refrigerator than a 
large cake of the same total weight, re- 


cent tests at the Popular Science 
Institute of Standards, New York 
City, indicate, “Tt was found that lower 


box temperatures can be maintained by 
using the small pieces, 

C.F. Belshaw, 
of Detroit, Mic 


tor specialist 
. recently gave the 
m that it maidactory to uve 
ice in large cakes in a home icebox as it 
would be to burn fifty-pound chunks 
coal in a furnace. 


This Tree Has No Enemies 
and No Diseases 
‘TREE without an enemy 
by Dr. WA. 
Department of Aw Tt is the 
Japanese ginkgo tree, planted in many 
parts of the United States. As far as is 
k oF insect pest attacks 
this country, 


reported 
he U 8. 


ington, 
where a driveway leading to Uhe 
Department of Agriculture build 
> is lined with the trees, pick 
the fruit that fall from the 
trees, take it home, and eat the 
Kern! The nt ise he 
latable, but the odor of 1 
palp is unpleasant 
Fossils of the gin 
found in. rock 
geologic times, indicating that 1 
Be elosy reat tothe frst tee 
forms oa earth 
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Floating Deck to Save Lives at Sea 


in carrying pamengers to safety. His 
unique bost within's bost, Ie believes 
wo hae prevented lan if in eent 
Tipping disaster 

Trtalled in a steamship, the detach 
able quarterdeck will Bt sougly into 
Sleleton ron eral, te bulkiesds con- 
forming tothe lines of the ship. Where it 
rests upon the parent vessel, heavy rub- 
Kerr other elastic material will be placed 
tockiminate the possblity of bumping or 

ine. 

‘To prevent this unusual lifeboat fro 
sliding sulewise with the roll of the sip, 
the Keel is designed to Bt anugly into a 
xroove in the iron cradle, Teeth along 
the keel ft into sockets in the ship's 
frame, preventing all lateral movement 
without hindering the boat from rsiog 
And floating off athe vessel sinks. 

‘At the frst ign of danger, passengers 
wil take their places in the cabin of the 


Hol all the the ere, th 
ital ngers and the crew, the 
Utero the deck above the 
Wireless equipment is to be pro- 
Vided to signal vetels the postion of the 
Hosting lifcahip. Provisions are to be 
stored fm the quarter-deck at all times in 
Preparation for an emergenc 
Because his invention eliminates the 
need of lifeboats, Campbell hclieves his 
plan will rove the cheapest as well asthe 
Inost rellahle-protecion for steamship 
pecenger and crews 


Navigation Simplified by 
Pocket-Sized Tables 


MALL enough to ft in a coat pocket 

) sm new set of simplified navigation 
tables, prepared by the Navy Depart- 
ment.” ‘They enable a ship captain to 
compute his exact position with no more 
elaborate equipment than a nautical 
almanac. a sextant, and a watch. A read- 
ing may be taken regardless of where the 
sun or stars happen to be in the heavens 


at the moment. Such is the accuracy of 
the new method on which the tables are 
based that a ship's position may be caleu- 
lated quickly, anywhere on earth, with an 
crror in latitude and longitude of less than 
fifty feet! 

A single simplified formula used for 
solving every problem in the new tables 
was worked out by Lieut, Commander 
4. Y. Dreisonstok, U.3.N. Vessels of 
theU. 8. Navy, on trying them out inthe 
Gulf of Panama, they were un- 
usualy suceaft 

‘When first published, 
gating data covered an ay 
equator to latitudes of sixt 


rapher, Capt. CS. 
pared tables from sixty-six degrees to the 
eles for the we of Commander Richard 
EE iyrd in his Antarctic explorations. 
Novel Barometer Flashes 
ning of Storms 


'Y FLASHING on a light and ring 
| yy args tae m1 


‘ordinary 


rument, warns of changes in 
y means of two needle 
aventor, Taaak A. Sher 


the weather, 


ings in tenths of an inch, 

‘Two thermometers, ‘one containing 
mercury, the other a chemical mixture, 
are attached to the barometer to insur 
accurate reading ofthe temperats 


ship, the 

itespecially use 

sermann is working also upon an in- 
ment which he believes, wil 

her conditions up. 

hus showing airmen the 

nds and storms before they 
take off on long-distance flights. 
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Huge “Electric Hen” Will 
Hatch 20,000 Chicks 


LECTRICITY hatches the chickens, 
milks the cows, and tends the furnace 


Ontario, Tt was planned to 

demonstrate the use of almost every type 

of electrically-operated farm machinery 
One of its most striking features is 


Plscing a thowsand setting bens, Tt 
hatches 20,000 chicks at a time. 


tricity have been installed. ‘Th 
vacuim sweepers, electric washers, iron- 
ers, fans, and even an electric furnace 
that operates automatically. Many farms 
in Ontario are wired for electricity. ‘The 
current comes from the huge hydro- 
electric plants at Niagara Falls. 


Old Indian the Last of 
‘Totem Pole Makers 


ELIEVED to be the last totem pole 
maker in the Pacific Northwest, 
William Shelton, Snohomish Indian, 
Atl practices his crat near Seattle, Wash, 
He is continuing, as « means of livelihood, 
the art which the old men of hin tribe 
taught. him when he was young. His 
tater poles are said to have been sold in 
All parts of the United States, 
se original purpose of the totem pole, 
containing carved and painted birds o 
nba, was to desi 
fateh rou of ibe to eich iy 
One of the poles was setup 
ide the entrance of each home, 
Tiving in Alaska and north 
western America reached the highest ski 
in carving totem poles, although the em- 
blem are believed to have been made by 
early tribes in practically all localities. 
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Forty Years a Diver, 


Gat eae ppd pte} 
‘entering the sunken ships are 
all in the day's work of George Larson, 
‘of San Francisco, Calif, who has followed 
the thrilling profession of deep-sea diving 
along the Pacific Coast for more than 
forty years. He is believed to hold the 
record for continuous service in this haz- 
ardous occupation. Most of his work has 
bbeen at depths between thirty and sixty 
feet below the waves 

‘The greatest depth at which useful 
work has been accomplished by a diver is 
reported to have been 182 feet. 


Indoor War Game Demands 
Skill of a General 


Atta 


tthe ae forthe game. 
Small objects, representing troops, big 
suns, tanks, observation balloons, and $0 
fon, are moved about like chesstnen ae 
cording to rules which the inventor has 
worked out with the help of Naval and 
Army officers, a number of whom have 
ibecome enthusiastic about the game, 

Tt has been proposed that the U, 
Army and Navy use the game to teach 
war tacties to st at West Point 
and Annapolis. The photograph shows 
Mr. Geddes playing the game. 


Unearths Mastodon Bones 
Near San Francisco 


NDICATIONS that mastodons, the 

‘gigantic prehistoric elephants, in- 
hhabited the region of which San Francisco 
is now the center from two to three mil- 
Tion years ago, were found recently. by 
De. Eliot Blackwelder, Stanford 
versity geologist. 

‘A mastodon’s molar teeth, fragments 
of the tusk, and portions of ribs and other 
bones were unearthed twenty-two feet 
underground near Menlo Park, about 
Seen ee eee ‘San 

rancisco. reder recogni 
these remains as having belonged to an 
animal that lived some two to three mil- 


and Still on 


George Larson, veteran diver, who 
‘Sertraved the deep for 


lion years ago. Because a 
human skull was found be- 
neath the Stanford Univer- 
ity campusat about the san 
depth, the geologist 

that this rel 

tas the mastodon bones. 


New Cedar Plaster 
Fights Moths 


PECIALLY witabe for 
cloves of such irepulet 
tion that ofa 
ya new mothe repe 
ie Sao cy raped rc oc 
ina Shot a ot hoes 0 
tetar wood $8 blend 
aster, whi 
te Tong te md a, 
‘Alte protection agnist lath-eti 
vmotha exported of cedar choect. i 
Giaimed forthe planter. Tt smooth 
surface tay be wathed with soap 
trate witht destroying the sceat and 
I ealleddstprof and sanitary 


“Shut Up! He Commands, 
and Radio Set Stops 


amateur, which responds to a handelap 
‘or a shout from the other side of the room, 
hy turning itself off. As reported to the 
Amateur Radio Relay League, the secret 
of the device is a small wooden box that 
acts as a sounding board, vibrating when 
a Joud sound strikes it. Within 

per plate is balanced against a copper wire 
to form an electric circuit. ‘The slightest 
vibration breaks the contact between 
interrupts the circuit, and 
.¥ turns off the switch of the 


"Thus, when the concert he is listening, 
to from his easy chair across the room 
gives way to an unwanted program, 
Dumont has but to clap his hands, ot 
speak severely to his receiver, whieh in 
Santly obeys by “shutting up. 
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How to Start Your House Right 


Shall the Walls Be of Brick, Concrete, Stucco, or 
Wood? An Expert Helps You Select the Best 
Materials and Methods of Construction 


3SGIS0 


IEN the Kerseys started their 
enture in house building they 


and they knew as 
struction as the average passenger on 
steamer knows about navigation. 

So, when they moved from the eity toa 
suburban town and someone suggested 
that they build a house for themselves, 
their first move was to ask the advice of 
fan expert architect. ‘They showed him a 
house design, illustrated here, as one that 

iked. " Naturally, he asked them 
how they wanted it built, and prom 
learned that while they had many 
‘on interior decoration and outside appear- 
tance, they knew nothing about the prac- 
tical side. ‘This eame out when they said 
they wanted brick instend of stone for the 
firnt story, and he asked whether they 
‘wanted solid walls or brick veneer. 


"Brick veneer?” they asked. "What do 
you mean? Tent a beick wal all beck?” 
“No indeed,” he answered. “Many 


houses have wood frames that hold up the 
floors and roof and do the work, while the 


‘A sturdy form of stucco veneer applied to wide- 
‘meth metal lath backed. by Building paper. 


brick walls around them are only to keep 
out the weather, ‘They look as if they 
were all brick: but 
same a the walls of  w i 
fr. and Mrs. Kersey were nobody's 
fools, and when it dawned on them that 
there was more to house building than de- 
ssign and finish, they decided they had 
etter hold off until they knew more of 
‘what it was all about. ‘The architect ap- 
proved, and started their training by tell- 
ing them something about walls. 

"First of all,” he said, “walls must be 
strong enough to carry the weight of 
floors and roof. ‘They must be stiff, too, 
so that they won't give if a dresser falls 
‘over, or shake in a heavy storm. Second, 


By ROGER B. WHITMAN 


[Pershing nips vice and 
juggestions on the problems 
of house building. If, in planning 
your home, you have some ques- 
tion relating to materials oF 
equipment, write to the Popular 
Science Institute Building Serv- 
ice, 250 Fourth Avenue, New York 
City. Advice will be given free. 


they must keep out the weather; be 
waterproof and wind-tight. If they are 
hheat proof, as well, so much the better; 
then heat ‘cannot from them in 
winter or get into them in summer. Some 
walls wil do all these things at once, 
while others have a separate part for each. 
"When the walls Bre tobe, concrete 
hollow tile, or brick, the floor 
beams are built into’ them and 
the roof rests.on top. But in 
most houses the weight of 

the floors and roof is sup- 
ported on a wood, frame. 
Although the outside walls 
Took as though they were 


holding everything up, actually they only 
stiffen the frame and ‘out the 


‘weather. ‘That jacket around the frame 


‘Ma ae thal i hep 
vale irculating. ‘There can 


kind have little strength, and 
canbe sood ony with sunlit toe tat 
‘carries the weight and does the work.” 
“But why so many kinds of walls?” 
asked Mr. Kersey. “Why don't people 
find out which is best and use that?” 
“Bach one has its place," answered the 
architect, “In some parts of the country 
‘one material may be cheaper than 


Ligh sat me 
cenit peerntes Sie 
another, or it may be easier to get car- 
penters than stone masons, And there is 
the question of design, for some kinds of 
houses must be built of certain materials: 
tony oot Ge mtecte cocoine 
But cost is the thing that people 
fame home te cheapo fo lan 
frame house is the ck to bui 
the solid wall the most expensive. Almost 
sees Ley pia aaa can 
nd, must hit a y medium be- 
Wlaaiwnit bevwautsand ist be eas 
afford.” 

He turned to his bookshelves, “Here 
are some books on building,” he said. 
“Take them home and read the chapters 
‘They'll give you some ideas, 
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Attractive sign chon hy the Kersey fr the howe they wan 
board above: To makes good fob they ceciond 


‘and, we'll haye another talk whe 
youre ready," 

‘Thone books taught the Kerseys more 
‘about building than they had thought 
there was to learn. Being practical 
minded, they backed their reading by 

siting’ and ing all of the houses 

n within an hour's drive. 


me, have 
clove the frost line 
dened at the base to distribute 
‘and to prevent sett 


‘The foundations ean be of stone or bri 
but ar 


wore generally of concrete be- 
of lower onerete can he 
Tblocks of poured to. make the 
foundations one solid mass, Under ordi- 
nary coud 


tar on the 
but if drainage is poor 
and water likely. to 
collect, there 


Pipesat the footings 
treven for incloning 
walle and floor in 
a broken jacket 
Gt waterproof felt 
‘The thickness of 
the foundation walls 
wll depend greatly 
tn the material of 
the upper walle, of 
course, fora tate 

nity hove, for ex- 

weighs more 


the 
were astonished to 
earn that brick walls 
of a house often were 
re than ex, 
rere astonished still more te 
cover that even am all-h 
always solid, 
mously st 


sapableof supporting a far 
greater than an ordinary h 
would put on it. 
labor, it is quite usual to make the walls 
hollow. ‘This ean be done in several ways. 
Tn one, t ke are laid on their long 
ccges in two rows, the outer surfaces 
ight inches apart, of the length of 


eet bricks laid crosswise, 30. that 
‘hile the finished wall i hollow, it loves 
nothing in stiffness. 
her method is to lay the bricks on 
their sides in one row and on edge in the 
t. In this case six courses of one row 
wal four courses of the other. When 
the two rows are of equal height they are 
connected by a course of bricks laid on 
their sides and crosswise. Tn these, as in 
solid walls, spaces are left for the floor 


a 


Wes strong foot 
{ow te rst he 


the proper height. 
th and stiff 


for the house then bee 
out joints or cracks, 
alls forms are placed the pr 
tance apart and the concrete por 
tween them, reinforcing bars b 


sone hare th 
for another pouring, 
erete bonds with the oli there. are 
Breaks or weak places in the entire wall, 


TKE a brick wall. « wall of poured 

crete must be fairly thick to hay 
ended stiffness, and will then be over- 
strong for the weight that it must support. 
‘To give thickness with less concrete the 
wall can be built of hollow concrete 
blocks, and with good mortar and mate- 
Fials will be (Continued on page 
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Making a 


NEWCOMB 
LEONARDE 


ESIGNED 0 that the 
‘amateur can build it 
easily. the outboard 


oto boat astute 
an the opposite page i in 
feopects 11020 model. She is 


‘© small, comfortable, safe, yet 
reasonably fast family boat for 
4 short trip down the river or 
‘long the shore on a summer's 


“Nien present-day outboant 
motors. thie design will give 
entire satisfaction. Endeed it 


represents my conception of a 
family boat based upon the 
experience of twelve years with 
outboard motors. 


last reason's use of outboard 
bouts. 'That was the real development 
the year, and as a result the number 
ew oats to be built, this year for 


it for developing this type of 
‘motor boat must go to a New York en- 
thusiast who has no suy a an 

thority on outboards. design- 
i particular hull I give credit 
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Family Motor Boat 


tw the technical editor of one of the motor 
‘boat magazines—an eminent naval archi- 
tect. ‘They are the authorities behind my 
story, for, knowing from my own long 
‘experience that boat building is quite 
‘t task for the amateur, I have played 
safe with a well-tested design—one 
termed the “biplane. 

For those who have not followed out 

board motor boat progress, a biplane 


ry 


aes 


i 


show 


Personally, Tam not overly. enthu- 
siastic about varnished boats, for it is 
something of a task to keep a varnished 
surface in satisfactory condition 

putting a great deal of time on 

Inight better be spent in the use of the 
craft, However, many men like to finish 


eee 


SeALE 


Sst potest 


y 
eet) 
—— 
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It Is Surprisingly Easy to Construct a Safe, Light, 
Speedy Hull for Use with an Outboard Power Plant 


ice oie tony dete mtr bask 


their handiwork in varnish, and they may 
do so in this ease. tis merely a question 
of using mahogany for a bright finish 
find white cedar if the hull is to. be 
painted, 

Study. carefully the plans as well ax 
the specifications on page 118. From the 
latter get out your own bill of materials. 
Note that the boat is to be nearly 16 ft. 
long, which means that you can get the 

‘out of a W-ft, piece of 34 by 23% 

. oak oF spruce." Hemember that the 


posible, as they are the best for the 
purpose; but inease they are not available, 


‘use the next best substitute. Emphati- 
take any kiln dried lumber. 


boat is built. These dimensi 
half breadths from the center line: and 
the heights of the keel chine, and sheer 
plank are given from the base line. In 
itting out the frames. deduct the plank- 
fg thickness, which is Se in., fr 
dimensions given.’ Boat dimensions are 
saerge iv aes 


to build small boats 


It is always best 
bottom 


a3 


the stations of the full size drawing 
‘can draw in the keel section and thus 
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How to Build a Tavern Table 
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Measured Drawings and Directions to Aid You in Making 
an Exact Copy of a Rare and Valuable Colonial Antique 


By Frevenick J. Bryant 


‘The stretchers at the bottom and 


nw, ea” | 
wi ais Te 
ae 
1S tang Ei 
HS it, eee cracker 


r 

a 
|AVERN tables were among the | #1 
cartcat types developed in this | $1 

country and were very common 

before the Revolutionary War. 53 
The few to be found today are highly 
Dried by their owners. ‘They were made 
With round, oval, oF square tops ars 
‘aried from the ise of this one to's 

th of fe oF more 
luctions are popular because a | 
table’ of this type blends well 
‘with almost any’ style of modern 
furniture. We see them used as 
side tables and radio tables and 
for holding smoking sets; in tc0vew| 
fact, everywhere in the home. i 
‘This table is made of maple, see 

except for the one-piece top. 
‘which is pine, Tthas seen a lot 
of hard use and has been painted 
4 number of times, “At present 


Tisqunses 
xt. 


TALF PLA oF TOP> 


ip cl arpa te 
sia he oad ie 
semrycriceeess 
se a ins 
mire 
Cry ‘extra stock to be planed down to 
the finished measurements. 
- or ater ind lay out the oval shape 
wanting yeti 
in. wide and 19% (a long. Rule this 
paper off into 2-in. squares, starting from 
the lower right-hand corner, Now refer 
to the crosslines shown on the drawing 
and point off y ‘outline on the 
pattern, Connect the pencil points with 
it Coe te pel pa 
tise or 

Place your pattern on the table top, 
which should measure exactly 1934 by 
2635 in, Have the pattern touch 
end and one side and mark the outline, 
Repeat this on the other three corners, 
He on i ter te, 
wood and spokeshave down to the line, 
‘The upper ‘edge of the top should be 
rounded over and sandpapered. 

Glue the end frames, the 12-in. side 
rails, and the 1434-in. stretchers ther. 
Proceed as before and test your work with 
‘a steel square to be sure the frame is true, 

Seeboeers 
peepee gregh rien 74 
Whether you dowel all your joints and 

me rt 

ie ent aen 

copy the original table, 

As the legs do not 

‘stand in a vertical i 
(inte se 
i oa el ie 

little at ie pee _ 
itt eo 
cane rod pl 


it is finished in its natural color 
‘and has two coats of white shel- 
Inc aga one coat of wax. 

use screws were unknown, 
then this table was made, the 
are reinforced with wood- 
‘en pins or dowels. Even the top 
is held down with pegs: and no 
metal is to be found in its con- 
struction. 

‘Ncopy can be made of almost 
any Kind of wood, and the finish 
is entirely a matter of choice. 
To get the best rents in turn 
ing the legs, it may be advisable 
first to lay out the shape full 
size on paper. Two sections of 
each leg are left square. Sand- 
aperture workin the 
the as smooth as possible. 


floor will do'to test the 


‘The finish depends 


upon the kind of wood 
from which the table is 
‘made. Tf you select ma- 


‘or brust juers will 
She ge ood ronke 


You will ind the work 
of constructing this un- 
susually fine tavern table 
arier if you send for 
cour Blueprint No. 105 
with larger drawings, 
The cost in 25 cents, 
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Constructing a Piano Bench 


A Variety of Designs, Both Plain and 
Ornate—Hints on Shaping the Legs 


By Cartes A. K. 


“FF TFOW can T make » combination 
piano bench and music ease?” 
Tea question regularly asked by 
readers of Porcta Scmxct legs 
Moxtaux who have home workshops. fore 
io aid thse who wn Yourke 
this always salfactory and not particu. 
eae ink rates poranel aodous 
suggested in the drawings below. ‘The 
rik aap ofthe lps" rete dngn 
inthe the legs Use the design 
which wil harmonise best with your 
Piano: although, of cours, a bench with 
Plain legs wil be in good taste for use with 
practically any instrument, 
To implest of the benches 
astra that Tor ch compete side 
cad views. are. given—prepare (our 
fogs 131 by 13¢by 184 in and taper theas 
ti anown on the inside faces from a point 
4144 in from the top tothe bottom, where 


they are 1 in. square, 
ake two side rails 34 by 984 by 3034 
‘and two ens rails $4 by 38 by 1055 Fe 
Tabbet the rails to reeive the 34 in, ing 
ketion aed ore foe dened: hem 
Smooth, sandpaper, ans assemble 
ruil: Fi the bottom and fasten it securely. 
in place with 1}g-in, No. 16 brads. 
Gite: wpa welleclected "piece for tt 
the neat 3p by 10 by 42 
ing ea pede yu 
iywood, 
ou ean oblate 
tte thick as 3¢ in, Ta us 
slued-up stock, plane 
fand tandpaper the n- 
ded at two cleat 
Se by 204 by 11 in. an at 
fant fasten thei with 
Trin, No. 8 screws. 
Pane the tops of rails 
and legs to. ft the seat 
fand bang it with 3 i. 
ide brass butt hinges as 
BB. "The hinge must 


strengthened with screws, ‘The Empire 

be made from 234 in. square 
tad a the emir oles bor 
a Clean eutling auger bits: exc 
Tole should ‘and parallel with its 


place 
with hand screws, will help in boring these 
holes. 


‘The eabriole legs may be eut from 5 in. 
square stock. Make a 


Piano and finished with 
‘shellac or a hard varnish, 


wrth FF powdered pum- 
estene ted ol, falhing 
swith wax if desved. 


DETAIL oF Lec /“CaBmOUE 
WITH on 


EMPIRE PIANO BENCH, 


ae 
ae 


3 oat | 
et ar 


k Bectiow a 
TAPER ALL LEGS miSIDE 


DOUBLE BENCH AND MUSIC CASE 
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How to Get Rich 


POPULAR lecturer, says 
has about reached the limit of 
orrect? Not by along shot! Troe 
frequent roads 


for instance, are sti 


to be 


rar-shift lever. Discover 
ly necessary evils and your 


‘The modern auto develops in power at the rear wheels from 
five to fifteen percent of the actual energy contained in the 
gasoline, ‘Theoretically we ought to get better than 200 miles 
to the gallon instead of the paltry ten to twenty at present. 
Finding out just why we don't, and showing us how we can, 
is another way to get rich. 

‘Then it takes from one to two tons of autem to trans. 
port aman weighing 150 pou ine tent energy 
wwe are able to develop out of our gasoline must be used to 
transport useless weight. Opportunity there. 

‘At least a few of these quite obvious deficiencies ought to be 
eliminated before anyone is entitled to say that the day of the 
ator is over as far as the automobile is concerned. 


The “Inside Dope” on Flying 
sheen eects aa ar 
ERICA bing, inti 

‘One sees, in the very near future, thirty-hour trans-Atlantic 
airplane service, using ocean landing platforms. Another tells 
of ithips that make even te Navy's new 6.500,000.cubic- 
sie Unt ae, crt Noy 
fe Scie ee ee fy cg Eee ee 
are cceaed gravely. and, aoe decectast note, one man 
se deoerd rey. ara ria oe ee 
i tae tae mintea Le 

eye ante Set eed 
weet athe alee ee 
cant agreement of most of them oo immediate developments. 
Monster planes equiy with every luxury and comfort are to: 
be used widely. Amphibian machines, able to land either on an 
airport's runway or ou a harbor or river, will be used more fre- 
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quently. And air travelers will have greater safety through the 
‘conquest of fog. 
No buncombe about these men, thoughtful students of a 


A Road to Wedded Bliss 


N/A marital mixup which reached the courts in New York, 
te hand submited he lowing etter tn evlece 
Hots my New Years prot ae When the follow: 

Ter timy Now Years gece : 
ing nents hav Ben ing he hn 


you are alway collae for. 
MMA a ladder To reach te ai 


2! Make screens and get busy soon. 
“3. Buy me a wash pole so that T do not have to be die 


‘graced in the 
“4. Attach a bell to the front door and save the expense of 
1 pomible broken window. 


"5, Make me a closet under the cellar stairs, to protect my. 
food from dirt and insects. 

“6. Make the trellis to hold the rose vine, 

"7. Encase the cellar stars, 

“8. Box the front stoop. 

“9. Make flower boxes. 

“10, Make coal bin. 

“11, Make closet for paints. 

“12, Clean desk. 

“18, Make storm windows.” 

Perhaps if that hushand had een a reader of Porotan 
Scuexce Mowat, quarrels might have been averted, 

Edison's Clock 

CLOCK that never told time is, prized exhibit of the 

Edison collection at Henry Ford's museum in Dearborn, 
Michigan. The face is without hands or numerals, the cross 
reac aslcateyetid ef great tn He plead it thereto 
‘i ‘great idea. He it there to 
reatind hitm that the valle of work ix measured by results aad 
‘not by hours. 

‘One of the amazing things about this man, who has created 
vast industries from the resources of his brain, is that he has 
kept his feet on the ground, Others have attributed his 
ness to intangible “genius.” Edison, knowing each step 
tsi, tries Iifto bard works'’ Hs tat dears seewered 

ry visitors with his famous epigram, ‘Inspiration is 
nine tenths perspiration.” While others watched the clock he 
watched results. His clock had no hands, 


They Are Saying — 


IE. sun is just about as ordi 
= fo he Badan, Ca 


star as one could find.”* 
e r Univer astrono- 


"Sivenislly we say be obi to gyatats the firey’ oi 

sd rade ee living light.”"—Dr. E, Newton Harvey, Princeton 

“There yrong with aviation, I tried to leara 

gti a oreomgel cited inion sco covey ee 

“In gencral. almost anything is learnable at any time up to 
De Edward Tie Roms Colombia chologist 

“‘Aigplanes are a valuable auxiliary to the railroads. ‘They 
‘an cut corners and fly over obstructions.” —Elisha Lee, Vice- 
President, Pennsylvania Railroad. 

“Workers need two weeks’ vacation in winter.”—William F. 
Green, President, American Federation of Labor. 

“The devotee of art who looks down from his superior 
height upon the products of this machine-made age as things 
umworthy of his attention has no useful purpose to serve in 
modera life."—J. M. Hewlett, First Vice President, American 
Institute of Architects, 
pa_the day of the “fivver” plane is pretty clove." —Heury 

“T disagree with the notion that most people overeat and 
that what a person eats has much to do with how long be 
lives."—Dr. Solomon Strouse, University of Chicago. 
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learned about he 
HYDRAULICS —— 


from 


HOUDAILLE 


"Tite car you will drive tomorrow is on the 
drafting boards of automobile engincering departments now. 
Iewill be engineered on hydraulic shock absorbers ...cushions 
of liquid which absorb the upward and downward thrust and 
give the smoothest ride over the roughest roads to anywhere. 


The adjective hydraulic as applied 
to a shock absorber does not nec- 
cssarily indicate temporary or per- 
manent riding comfort. Houdaille 
hydraulic double acting shock ab- 
sorbers have earned the recogni- 
tion of eminent automotive engi- 
neers as the world’s greatest shock 
absorbers because 
1 Their double o balance! piston asures 
soe riding comfort fo years by elim 
3g the wear ordinarily caused by side 


thet 


The eles of Lena, Plee-Aow, 
a kieaced 


Bee eetee sears 


‘SBjee oclaie ck Atvrbr se sated yep 


HOUDAILLE 


HYDRAULIC DOUBLE ACTING 


SHOCK ABSORBERS 


2 Thee putened reservoir ends the aeed 
for wying vo make “ packing" hold the 
faid against high working pressures, 


3 Their patented air ents make them 
truly hydraulic by allowing air and gases to 
cxcape from the working chambers 


4 Their unusual strength makes safety 
they give greatest 
resistance on roughest roads, 


valves unnecessary 


5 Their simple adjusement makes them 
easily suited to each individual car 


Duringy yearsof pionering,cheindustry has 
about hydraulics from Houdaitle. 


learn 


Your Cor Dealer con Supply Hondailes 
HOUDE ENGINEERING CORPORATION, BUFFALO, N. Y. 


ee ae 


a) 


y 


= 


The Sesethest Ride over the Reughest Roads to Anywhere 
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Do You Know Your Carburetor? 


Inside the carburetor is a 
litte pipe ike the one on Your 
{urden spray." Gus explained, 
SAicruthing past pulls the wos 
‘out im fie spray that ines 
‘withthe sireo Gt you ast 8 
wmistsre that will explade.” 


“ ‘OW is your wife maki 
diving the car these 
Gus "Wilson, veteran ne- 
chanie of the Model Garage, 
tasked his partner. 
if member of the 
That woman 
* he 


Why is itso h 
ean 


Laybe you haven't found the secret 
2," suggested Gus. 
What secret?” Joe asked curiously. 
Gus replied with a t 
his eye, “it's the same as teaching tricks 
to a dog—'first you've got to know more 
than the dog!””” 

You insulting son-of-a-gun! grinned 
Joe as he threw a grimy piece of waste 
‘which just missed his partner's head. 

ie il nt 

je don’t know how to explain things 
Ehout ear tom woman, ‘Now, it Thad to 


Mr. 
feminine voice 
remarks, 

oe looked gut, aad tured to in 
parker with a sly smile, 

Judge Bond's daughter,” he re- 
ported. “She has a brand-new roadster. 
Bese: pe Ered pe know so much 
boii teaching the flappers 

Marianne Bond was bubbling over 
with excitement. when she catered. the 
farage. “What do you think of i" she 
flemanded, indicating her new car 
SDarldy just gave t to me and T 
Td ask you to tell me all about how it 
works s0 if anything went wrong T'd 
Inow what toda’ 

“That's rather a order, young 
woman,” Gus smiled, while Joe almost 


choked stifling a guffaw. 


Wilson!” a liking 
errupted Gus's sage 


Even a Flap 


yper 


Gus stood in thoughtful silence for a 
moment while Marianne surveyed him 
expectantly. 

“You know what the carburetor is, of 
course?” the veteran mechanic asked 


suddenly. 
“Why. yes, of course,” responded the 


Ask Gus—He Knows 


| Hedoesnt get the extra power 
and the plugs foul, too, if he 


isn't, the dope won't help any. 
‘Then he usually falls for the 
magic goo that ts pune= 
tures. It works fine fora while, 
| but when he gets a blow-out, 

Ihe generally goes home~smnell= 


ing wors'n if he run over a 
couple of skunks.” 


Masters Its Mysteries 


When Gus Teens It to a Garden Spray 


By 


irl brightly, “Hasn't that got somethin 

{odo with ting saline ‘inthe motor? 

“Something,” admitted Gus gravely, 

te added ster # momen, 

ou spraying some plants in 
day?” 


replied Marianne, 
puaaled by theapparent irrelevance of the 
Iuestion 

“Keow how the mpray works!” Gus 
shed 

“Surely, Mr, Wilson, ‘The air just 
rushes out the end of the pipe ao fast it 
tacks the liquid out of the idle pipe as it 
foes by. But what has that (got to do 
ith carburetors?” 

Te carburetor works the same wn 
Snore rennet et 
little pape like the one on your spray, a 

hen the sir rashes past it pul 

Sat an fe spray that sz with he i 
so you get a misture that will explode 
when a Spark hite it, sa 


“you, know what happens to the 
den spray when you have it too 
fa Gus questioned: 
“You get an awful thi ra 
‘Marianne replied. stoi 
“Same thing with the carburetor,” Gus 


stated. "If you open the adjustment too 
far you let’ the speay get 0 thick 1 
docan't explode right.” When the garden 


spray is nearly empty you have to pump 
Harder to get any spray at all. Tt’ the 
sme in the carburetor. If you close the 
‘adjustment too fat. you get a thin mixture 


that won't burn.” 
just too simple for any- 
thing,"* exclaimed Marianne. “Is that all 


“That's all there would be if the motor 
alwaysran at the (Continued on page 147) 
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(Portrait hy Moray 


RAY H. MANSON 


Chiot Engineer, Stromberg Cartson Telephone Mig. Co. says: 


Look for this mark 
tn ery Radharon 


“Experiment with every type of vacuum | 
tube has convinced us of the superiority 
of RCA Radiotrons. We not only use them 
for testing the performance of Stromberg | 
Carlson instruments, but recommend 
them for use in all of our sets.” 


| Ohy oxrom 


When you purchase a quality receiving set be sure it is equipped 
with genuine RCA Radiotrons. If you will replace all of the tubes 
in your set with RCA Radiotrons once a year at least, you will get 
the finest reception the instrument affords. 


IRCA RADIOMTRON 


RADIO CORPORATION OF AMERICA «New York < Chicago « Atlanta . Dallas + Sen Francisco 


© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 


Building 


E HAVE been building electric 
motors in our school shops for 
eight years and the particular 


model illustrated for three 
years. It is the result of extensive study 
land experimental work with more than 
1,000 eighth-grade bo; 

Besides being a very 
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an Electric Motor 


A Design for Schoolboys Which Gives Practice 
in Twenty-Four Tool and Machine Operations 


ByS. L. ER- 
ped “a | pie 
=] — 


esses and = machine rations, and 
Sequire some first-hand information about 
electrical circuits, magnetism, insuls 
and other electrical phenomena. The 
motor is intended for battery operation 
and is run most efficiently by a 6-volt 
storage battery. 

“The armature latinations are punched 
from 22-gage steel on a hand press with 
suitable punches and dies, The first 
wunch~that for the plain 1 
has a spur center extending \ in, 
the culling eige of the die to mark the 
center of each piece. The center hole is 

inched i ind the three remaining 
oles are punched one at a time with a 
in. punch, ‘The die for this punch has 
above the face of the 
groove inthe face of the die 
dexing the blanks accurately. 


is used for 
‘The complete field is punched 


in two pieces as shown. ‘The 
thirty-two laminations, sixteen on 
are held together by the 
two field brackets and two &s by 
3 in. rivets. ‘The punch has two 
spur centers extending by 
below the cutting edge to mark 
the ‘centers for the two holes 
“The brushes and springs ean be 
‘obtained from any company that 
manufactures electric, trains or 


‘other electrical toys. The brushes 
should be approximately 34 in. in 
diameter. 


Tn assembling the armature it 
is necessary to have a commutator 


FOR his electric motor design 
Mr. Coover was avearded first 
prizein the electrical division of 

tional contest eonducted by 
the Educational Department 
of POPULAR SCIENCE MONTHLY. 
He is Director of Industrial 
‘Arts Education at Beaver Falla, 
Pa, His boys work from blue 
prints and from detailed in- 
struction sheets, of which the 
accompanying text is a brief 
summary. The necessary 
punches and dies are made by a 
toolmaker, but the expense is 
small when distributed over s0 
many individual motors. 


> 


segment directly in front of each pole. 
Before wrapping the armature cut three 
insulators from ¥-in. fiber approximately 
394 by 134 in. fit them into the spaces 
between the poles, and trim the edges to 
size, Cut six small pieces of fiber 3 by 3 
in, for insulators between the wrapping 
and the hex nuts, ‘The wrapping must be 
‘completely insulated from the steel core 
sad the tro aut that old tho core ia 

ise No. 24 magnet wire, wrap 
clockwise, and put forty turns on eacl 
pole. The armature is “series wound,” 
the first turn of wire on pole I being 


Principal steps in construct 
from a ein. copper ands 


soldered to the last turn of wire of pole 
TIT, and then both are soldered to the 
gommutator segment opposite pole T. 
‘The others are connected in the same 


the commutator 
yin. Biber dink. 


one time in a 
Light. Take the two fiber 
tors with the 
hole in the center and slip one 
over each group of laminations 
Rivet the field brackets on the 
Jaminations with one lug at each 
end and rivet the field together, 
‘Take a piece ‘of 44-in. fiber 8 in. 
Jong and cut it wide enough to fit 
the space between the circular 
fiber insulators. Wrap fiber 
around the iron core in such a 
manner that no part of the field 
wrapping can touch the core. 
Wrap the field with a sufficient 
(Continued om page 113) 
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JOHNSON’S 
WOOD DYE 


& 


INTO A FURNI 
TURE STORE 


ALK into the best furniture store in your 
town. How many pieces of painted furniture 
do you see? Almost none! 

The most expensive and the most beautiful of fur- 
niture is finished in the natural wood. The expert 
uses dye, enhancing the beauty of his work, instead 
of paint, which is a camouflage for bad lumber and 
mediocre workmanship. 

Take a tip from the professional dealer in cabi- 
net-craft for that bookcase you're building, or that 
radio cabinet or that desk. There isa shade of John- 
son's Wood Dye especially calculated to bring out 
the full beauty of the wood of which itismade, No 
streaks, no laps, no muddy, pigmented scum such as 
poor stains leave. And no smudging when itis dry. 
‘Thesearea few of theadvantages which come with the 
true,clear, permanent color of Johnson's Wood Dye. 


S. C. JOHNSON & SON, Racine, Wisconsin 
Interior Finishing Authorities 


S.C. JOHNSON & SON, Dept. PSM 6, Racine, Wisconsin 
Gentlemen: Please send me your free color chart and instruction 

sheets on expert wood finishing. 

Name 


Address 


Chistes State =z 


reason why motorists have 


faced, and that tack 
Gis danaping chncts fling‘ the rood 
te shared among a much larger number 
ef mpotorste, Tha is why you are most 


your tires. 
If you don't believe it, try fastening 
a nuinber of old magnets to a 


piece of board with a rake handle, as 


Vig. 2. Simple method of forcing bushing into 
place using special bolt with nat aed wanes, 


shown in Fig. 1, then drag the rake back 
and forth on your driveway. You will 
bbe surprised at the number of potential 
Puncture producers you pick up. 


A Simple Bushing Press 


privet bronze or brass bushing 
ard 
ten in icult and always is hard on the 
mallet. A much simpler way to force the 
bushing into place is shown in Fig. 2. 
Make up a special bolt with the ie 
slightly smaller than the hole zh the 
bushing. ‘The shoulder on the bolt 
bbe square so thet it will not injure the 
‘edge of the hole. By turning the nut you 
can pull the bushing into place easily. 
‘This method of ix cnn the bushing often 
will save goes part to get it 
into the arbor — aad 
may permits Job to 
thepot wo Get hs 
ia uch Ghat it 
hard get at with the 
pre stron 
obtained if the bolt is 
cut with a fine thread. 
isfecrd inte paces 
ingls foreed its placed 
fote actualy x rediced in 
fe ihc to coe 
the bolt is made too 
lose: a fit. 
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Useful Kinks for Car Owners 


Making the Driveway Safe from Punctures—How to Rig 
Up a Bushing Press—Ideas Others Have Found Helpful 


published 


of, Missourt Vailey, town wine 
this month's 09 


Mtsual rates, 


Prize for his 


‘are paid for at the 


‘Gal means for 


the job exceptionally easy. 
‘Take a piece of galvanized 
steel wire, bend it double, 
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loops should be so gaged that when you 
pull on the wire the end of the pipe will 


until the tape-covered loops 
‘opposite sides of one of the broken 


pieces of glass, ‘Then, while holding the 
Pipe stationary, pull up on the wire and 
the sass wil be' gripped ht” enough 
to pall t out 


Filtering Out the Dust 


TPE to af the pte in he dat 
han of eabrto contrat 
tyes valve opereted by 
Ping and falling of the Bost, ‘The action 
Of tts valve netomerly mest be delente 
tiocn iba is Bide porwr cvailsole ts 
operate it The valve 
tet comsiste ofa 
tapered nat with a tae 
purse unt is ground 
Inte make a soli: 
tight joint. Ifthe 
der at ae 
join. gavaine wl ep 
tad ae the level 
Inthe oat chamber 
shove the ‘opening. iz 
the spray morale and it 
wl How out through 
the spray jet and Teak 


Uf the valve is properly ground i 
‘only possible cause of such a leak isa tiny 
Piece of foreign matter much as a piece of 
Gust lodging’ between the ground faces 
fand keeping them apart. ‘In localities 
where there is much dust a frequently 
Unsuspected s is the vent 
pipe of the vacuum tank. Air i 
{nto this pipe part of the 
foes with it. Fig. 4 shows a cure for this 
trouble. The vent ‘pipe is 
‘brought back through the 
dash and the end is covered 


with a piece of old stocking 
material that will filter out 
the dust. 
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30,000 miles with the 


first-year feel in every mile— 


10% to 30% more power— 


with the 


New Mobiloil i in your engine! 


If the above figures about the New 
Mobiloil seem like superlative 
claims, you may be assured that the 
records on which they are based 
are even more startling. 

For example: Through use of the 
New Mobiloil, we definitely offer 
you 10% to 30% more power than 
other oils generally sold for the same 
motor. Our tests have usually bet- 
tered the higher figure by a consid- 
erable margin. 

"30,000 miles with the first-year 
feel in every mile”—may seem exces- 
sive to you. Actually, the New 
Mobiloit has preserved the first-year 
feel in many engines for more than 
twice this distance. 

‘We suggest that consistent use of 
the New Mobiloil, plus reasonable 
care of your engine, will save you 
probably $150 a year in repair bills. 
‘Our test cars have required no major 


the New 


engine repairs or adjustments during 
test periods comparatively longer 
than an average year’s running. 

Finally, we have established i 
seseeee of miles of running texts 
on speedways, highways and dirt 
roads, that the New Mobiloll stands 
up better and consumes more slowly 
at high speed than other oils—and it 
is now an accepted engineering fact 
that the oil which lasts longest and 
stads up best at high speed also lo- 
bricates best at any speed. 

Drain and refill regularly with the 
New Mobiloil, and the assurances 
‘we have published here should quick- 
ly begin to demonstrate their sound- 
ness right in your own engine. 


VACUUM OIL COMPANY 


Makers of high quality lubricancs 
for all ypes of machinery 


P< 


Make this chart your guide 


Mobiloil 
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Latest Racing Yacht Model 


How to Build the New Sea Scout, an Improved MD 
Design—Easy to Make and Exceptionally Fast 


By A. M. Youncquist 


‘ODEL sailing is a sport for men 
as well ax boys, Boy Scouts, 
Sea Scouts, and scouts” 


pac fedrnbonler 
Boat, "At bett this is « makeshift com- 
wih bulge on el 
rom carefully designed plans of a yacht 
that really sails well and in foron and 
detail sas scientifically correct as any 


racing craft, 
"igh ltl ore a the Industral Arta 
Department of the Morrison R. Waite 
High School, ‘Toledo, Ohio, have been 
18, moriel yachts for years: Many 
Scisalon ten visa taoree Aas 
from %9 to 72 in. The’ most succeuful 
ign for boys, ‘one now adopt 
for model club and interschool competi- 
tion, is the 42-in. model Sea Seout to be 
described in this and a following article. 
‘This model has been recommended for 
‘adoption as the standard in the model 
building test by the Sea Scouts, A’ na- 
tional program of racing contests in this 
class is under way in the Sea Scout or- 
ganization. ‘This is a challenge to boys 
‘everywhere to mateh their skill in building 
‘and racing these models. And it must be 
‘emphasized here that half the fun is in 
building them. 
‘The average cost of constructing the 


‘Sea Scout is between four and five dol- 
lars. The materials are easily obtained 
and no extensive equipment is needed. 
Tn view of the difficulty of building the 
model from drawings as small as those 
‘accompanying this article, two blveprs 
ive te ped alle aly 
pe 
the necessary drawings. can 
obtained by sending fifty cents to 
Porcian Serexce Moxruty for Bluc- 
prints Nos. 106 and 107 (see page 111). 
Besides a workbench and woodworking 
vis, the flowing woodworking tool are 
‘ane: jck pla or smoothing pane 
ve, chisel, gouge,  try-square, 
hand screws, hammer, nail set, screw 
driver, brace and bits, crosscut and rip 
saws, keyhole saw, knife, and half-round 


cabinet rasp. For the fittings: 
fate, rial Ae, hand dil and set of 


drills, tines’ hhack saw, two or 
three small screw clamps, and a soldering 
utft, A all vvise is also de- 


HIE hull is constructed on the “bread 
butter” or lift method, which 
means that the seven layers of (in, 
wood, marked A to G, must be cut accu- 
fatly tothe designed wate lines an then 
together. ‘The best wood is well- 
seasoned, clear white pine or sugar 
without checks. ‘The grade of white pine 


mice of maiogeay 

{ial motel in natural finish, although it 

is slightly heavier than white pine. Some 

af the Waite High Schol moses are but 
of mahogany above the load water line 

tnd white pine below. 

Tt is advisable to make manila paper 
half patterns forthe lifts, ‘These ca, be 
made most conveniently by enlarging tl 
Kaif size haf-breadth plan on ‘Biveprint 
No, 100, They ean be prepared, however, 
ty firing the fines from the able of off 
sets given on page 90, but this is a con. 
siderable task even for an experienced 
model maker, 

If the table of offsets or half-breadths 
is used for fairing the water Tines, first 
establish center lines and accurately 
locate sections or station lines at right 
angles to the center line and 2 25/99 in. 
apart. On the station lines measure from 

center lines the half-breadths given in 
the table. Bend thin wood strips or 
splines to pass through these points and 
draw the water lines. 


HEN the half patterns have been 
cut out, mark accurate center lines 
gn the wood, Secure a hal pattern by 
meant of thumb tacks to one of the piece 
te, Ie almery do emter ve 
section or station fines to the, wood in 
lr later to locate each layer in respect 
to every other layer. “Turn the half pat- 
tem over and draw it for the other half 
fof the water line. Do the same for each 
lift. ‘Then cut the wood with saw, spoke- 
shave, and plane accurately to the line, 
Teaving square 


“To simplify the work of hollowing the 
hull, lifts A to E are sawed out as shown 


lengthwise section” 
Exactly (Continued on page $0) 
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C&L” 
Clayton & Lambert No. 70 fre-bot with tgger’s 
et et seces ame i they soooad. Flom 
‘The berber orthes consot 
sedis Sloe: No chesct of 
ST miderag cxbpert ood sett 
(gett at the same times 


I does a lot 


go seconds 


You can prime and light a Clayton & 
Lambert fire-pot and have a working 
hot flame in ninety seconds! Then turn 
the flame down—retaining the heat— 
and watch the metal melt along with 
your fuel bill. That's what you do in ninety seconds 
with a No, 60 or 70 Clayton & Lambert. And you do 
it every time regardless of winds or draughts or 
cold weather. You can use them indoors without 
annoying a soul, for they're noiseless, odorless and 
smokeles: 

Such quick, positive action comes from an ex- 
elusive Clayton & Lambert improvement. A unique 
method of mixing air and gas vapor in the proper 
proportions—always. That with the exclusive baf- 
fling cup assures rapid-fire starting. Another ex 
clusive Clayton & Lambert feature is the “spider” 
welded to the tank. It keeps the top-structure prop- 
erly aligned and all working parts in perfect true. 
And the uprights which give them additional strength 
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are drop-forged and practicall; 

Another part made to last a lifetime is the mult 
ribbed flame plate, It's built particularly strong and 
there’s practically no chance of it breaking. If that 
should happen the plate is easily replaced. 

Fire-pot No. 22, which is a powerful and popu- 
lar coil type, has a feature that you'll appreciate. 
To remove the coil you loosen one nut and draw 
the coil through a door in the cup. That saves 
you a lot of troublesome work when the coil 
needs changing. 

You're familiar enough with tools to know what 
these improvements mean. The satisfaction and 
longer service which they give have made Clayton 
& Lamberts the largest selling fire-pots in the world. 
For your greatest money’s worth insist that you get 
Clayton & Lambert. Look for the red band around 
the base of the tank. That's 
the sign of a Clayton & 
Lambert. But make sure 
—look for the trade-mark 
too. Sold at nearly all 
hardware and electrical 
stores. 


CLAYTON 
& LAMBERT 


Manvracturinc Co., Detroit, Mich. 


© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page & 
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How to Build a Racing Yacht Model 


where to do the cutting is shown by dot- 
ted fines on the half-breadth plan on 
Blueprint No. 106. Use a keyhole or 


turning saw to cut out the interior of the 
lifts. Enough stock must be left for at 
least 34 in. of gluing surface between each 
subsequent layer, and atthe ends an inch 

Begin with lift A, as the interior sawed 
out may be nsed for a smaller lift. Fit 
Ai-in. wooden dowels at both ends to fix 
the relative position of each layer and 
prevent any sli 


to mark the midship station (No. 8) diss 
tinetly on each lift and to. muke these 
marks coincide. Care shoukd be taken not 
to have the dowel holes too deep or they 
may come through when the outside 
omnes are pared away in the final shap- 


ing of the bul 
fore gluing make a careful trial 
clamping with wood hand screws. If 
plenty of hand screws are available, lifts 
A,B. C, D. Fs and 6 are ged to, 
at one time, If the number of 

il screws od ope SE par Be 
flued ona atime, ‘When no hand sews 
tre availabe the necenary promure may 
be obtained by using weights or by fitting 
frong backs and ols for: Gihtening 
Care should be taken not to apply too 
much pressure, which might crack a lift. 
eh aRaterPron! casein glue, mixed ac 
to the manufacturer's directions, 
Seale we Casein glue, which comes 
ax a white powder, is mixed with cold 
water to a consistency of thick cream. Tt 
should be stirred continuously for twenty 
minutes before being used. Mix only 


(Continued from page 83) 


‘enough to finish the job in hand, as it soon 
hhardens and is then unfit for farther use. 
‘When the lifts are glued up and the 
jue bas hardened Tor at least twelve 
nurs, secure the model to the bench t 
by clamping it with hand screws at Wit 
A or by fitting wooden cleats or dogs to 
the bench top. With a chisel, gouge, 
plane, and cabinet rasp. cutoff the sare 
ust to the lift edges and sand- 
Paper 


give the correct shape to the bull. 


T 15 sometimes advisable to. make 
cardboard templates from sections or 
stations 4, 6, 8, 10, and 12 00 the body 
plan for testis ‘model form, as in- 
‘and in the 


square edges but kouge out part of the 
interior. 
‘Clamping the model in the vise by 


- a 
of ‘This deadwood piece now is a 
firm member for securing the model in the 


rite for gouging out there 
interior, as shown on page 110. ‘The lower 
part of the kel bloc tne of two pieces 
temporarily screwed together, will later 
serve for making the keel pattern, 

ut the interior, eure must 
be taken to work with the grain of the 
wood and to test often #0 as not to cut 
through the hull, Holding the hull over a 
strong light will (Continued on page 110) 


Bosty plan showing the shape or eros section of 
‘Goel atthe station points tte 18 and ser 
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How to Use a Circular Saw 
Told by the World’s Foremost Saw Makers 


YOU enor, Disston athe maker of the great sas 
‘used in the lumber industry. And Disston also 
makes circular saws and band saws for you: for every 
type of portable rig and bench outfit. Small circular 
saws of the same Disston quality as the 10-inch 
saws (the world’s largest circular saws) made by 
Disston for cutting the giant logs of the West Cosst. 


Small band saws of the same quality as the great 
Disston Band Saws used in the big lumber mills and 
famous among lumbermen for their hardness, tough- 
ness, and temper. Saws made possible only by 
Disston Steel, from Disston’s own steel furnaces. 

Ask for “Disston”! Hand Saws, of course; but also 


Disston Circular Saws, Band Saws, Tools and Files, 


Files for the Wood Worker 
Pinion Cabinet Fes ae th) fr soe 


oul 
Uta Foe Fa want 


Meta Cutting hewn tor any porpowe. 


aman cetegrtnch os 

‘cut or turning oa the shaft ache ae 
Ree See ioc 
Serena eee 
Soe eres 
ear 
Bertier tt Bar coh 
Tight hand. When gnoge iho fo mw te 8h 
aoe 


Don't adjust table 


t. Hold down work 


Sia LY 


Your tardware dealer han in oock, or cam get er you 
‘tiekly, any size or style of Diston Circular Saw. 


DISSTON 


Makers of "THE SAW MOST CARPENTERS USE” 


For Cutting Dovetails, ete. 
Mihov fae 
Brain Se 


ton ie lish to Se adm a cea conti ge 
fatormation on Goines Var te open © we ee 


cme eed Ades 


© This seat on am advertinemant in POPULAR SCIENCE MONTHLY aignifes the approval af the INSTITUTE OF STANDARDS. See page 8. 
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MILD enough for anybody 
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What a cigarette 


meant there 
The actors play their part— 
and history moves thrillingly across the sil- 
verscreen. But on the movie lot, how tense 
the days of strain! And how gratefully 
welcomed those hard-won moments that 
mean rest, relaxation... and a cigarette! 


What a cigarette 


means here 
They play their part, too— 


these buyers of Ches Id tobacco. 
‘Thousands of pounds auctioned each di 
tinct types of leaf—twenty grades of " 
tobacco alone; important distinet 
ii differen in texture, color, size, 
natural sweet 


id ld quality to be main 
~ Our buyers do their part. In New York or 


Manila, Paris or Alaska, our billions of Ches- 
terfields taste the same. The same wholesome 
fragrance, the same natural mildness, the same 
satisfying “body,” because our buyers know 
exactly what they want—and whatever it may 


1ey get it! 


areas and pet THEY SATISFY 


Old Bill 


D BELL'S eyes maw a beautiful 
spring landscape: but his 
thoughts had rambled back to 


trying day’ when be was beg 
aha carves. Ha could nea ta teved 
ot ts ree ain a ttl 
he had So laborigualy been endeavoring 1 
fitin patch, Oh, for s “peltingen™ 
PAL Wall soch took werent 
indeed, he would be compelled to 
‘one ofthe latest type he were 
wilh toe smarel of promrese 
Pear eld bere epeeien 
Bs deste wale 
‘nly two dase before he had received 
an ofee from 6 mew suasutacturag cos- 
tm for some work that could be done 
nly with an electric welder, He bad tod 
the tapneer a charps that he woold com 
tier the purchase of a welder and let hime 
nove, His mind made wp, Old Bll now 
telephoned to hia new customer that 
about 0 Weck he would have the weiler, 


buy a 
to keep 


How two thia plates are welded together, and 
{Gur much ved types of bute and lap fonts. 


POPULAR SCIENCE MONTHLY 


‘The uncrating of the new machine 
caused considerable excitement among 
Old Bill's boys. ‘They gathered about it 

“I bought a motordriven machine 
that can be connected to our regular sh 
current,” Old. Bill explained to ‘Bob 
Laten, his right-hand man. “We shall 
have more wiring put in about the shop 50 
that we can plug in at several places, oF 
wherever there is work to be done.” 

That looks like a couple of motors to 
me," commented one of the apprentices 
Be ire pang lid 

ied ‘an excuse to explain t 
machine. “One end is a motor, while the 
other end isa direct current generator ea- 

hle of producing a current of relatively 
low voltage but of high amy that is, 
it makes a heavy current. that 
looks like a third motor isthe exciter for 
the generator. 


the metal is carried across and deposited 
just the same.” 

‘Can we use this machine on cast 
iron?” Old Bill was asked. 

“We cannot weld cast iron in the same 
manner that we would with the acetylene 
torch.” Old Bill responded, “but we can 
deposit stel on cast iron, and in that way 
make a repair. By using a carbon stick 
in place of the metal electrode, we can 


Joxe, 1929 


Buys an Arc Welder 


And Finds It Answers His Lifelong 
Desire for an Efficient 


«Putting-On” Tool 


By 
James Ex 


weld cast iron, but then the ma- 
Chine’ furnishes, heat only, and 
does not deposit the metal. "In 
that case, the welding is done in 
much the same manner as with & 
torch. 

“The initial excitement was stil 
maintained a few days later when 
fan instructor cane frou the fac 
tory to show some of Old Bills 
men how to welds. He 
Tec tht severe of eur ed 
sod bol aged pool Ee 
and had a idea of 
how the work was done. 

“One of the advantages of the 
electric process" he explained, is that it 
is not necessary to have the entire weld 
hot. as you do with a torch. ‘This means 
that 1 be joined without leaving 
shrinkage strains. However, you must do 
your part. and the way this is wccom- 
plished is by what we all a ‘step buck™ 
Inethod of welding. We try to weld just a 
few inches at a time, and then move to 


free from 
rust and scale. ‘There is no way of float- 
ing impurities out of the weld as you do 
with torch work.” 

‘One of the first things that the instruc- 
tor from the (Continued on page 180) 
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cksaws 
Cut Quicker—Last Longer 
There is a Starrett Blade and a Starrett 


Frame that will give you the one best com- 
bination for low cost per cut. 


Ask your tool dealer to show you Starrett 
Hacksaws and Frames. Try them. See 
for yourself why it pays to insist on Hack- 
saws bearing the name of the world’s 
greatest toolmakers — Starrett. Also ask 
fora copy of the Starrett Catalog No. 24“W” 
—sent free on request. 
THE L, S. STARRETT CO. 


Mana baci of Hlachaaur 
Swe THOL, MASS. Uc SA 


No. 153 Pistol Grip 
Frame. Sturdy, con 
venient lowin price. 


‘No. 169 Easy Grip 

Frame of cep 

tonally fine 

The Wade or suber S Starrett High Speed nen aditatment, 
Have you tried them? 


Use Starrett Heckvaws 


© This sea om an advertisement in POPULAR SCIENCE MONTHLY signiGes the approval of the INSTITUTE OF STANDARDS, See page 8 
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Ha Wood Aids the Machinist 


By H. L. Waeever 


}OM the nature of their trade, 
Imachine-shop men are trained to 
think in terms of metal. Yet on 

dere’ materia, parteley 
Consider other materi iy 
wood. ‘There are times when a fixture 
must be built ia a hurry: this gives. a 
mechanic who has a knowledge of the 
wes of wood an opportunity to devise 
something to serve the purpose. 
In this, very. particular: the so-called 
“engineering mind” differs from that of 
the mechanic who is a ccm in one or 


way 


YA steapyenest 
tare vase | SEAM 


Fig. 1, Steady rent built cheaply and qulcy 
tt wood to held stare Bipe for boing the eee 


a few lines, for the engincer wil use the 
fuateral that is best under the circum. 
flances even though it is cheapest and 
thot commonplace. Hence ‘engineers 
frequently make temporary structures of 
wood, which io cheap and eaaly fabei- 
fated, and permanent ones of steel and 
masonry 

‘Arcertain machine shop in which this 
viewpoint was allowed to have full play 
tae’ even ot bth ine a 
money. For examy thows 8 
lathe set up with ase Pipe, or tube, 
which was to be turned on the outside 
od alto have pgs premed into the 
cn 

Now, ti ot ch ail rt te 
turn the outside ofa pipe with the aid 
a bull center or spider, butt is « ai 
ferent mutter to bore out the end of & 
large pipe in a small lathe. ‘The pipe 


i | | 
Old Bil Says 


HITE oF red lead is a good 


Use an old micrometer to 
roa tall your werkt sae 


Fo Seat iis toe “the 


milling cutter does 
‘on the work. 


‘The headstock center can be 
used to help locate work held 
in the chuck or on the face- 

late. Enter its point into 
Reieand support the other end 
on the tail wenter then use 
fan indicator. 


An angle plate can be set 
| more ieeurately and quickly 
| Ga'a' milling machine with an 

indieator than with a square. 


14 ft long, and is being handled in a 24- 
in, lathe. Of course, the pipe could not 
be wun in the steady rest of lathe of 
that size 
‘An imaginative machinist built a cheap 
steady rest of wood that served the pur- 
‘pose just as well for this job as one made 
‘Of heavy castings. The steady rest con 
Sists of three rollers, which were found in 
junk pile, mounted in a frame 
‘oak. ‘The base is held to the lathe 


eB the pipe while he til center wa 
still in place, and the holes mark 
‘were bored. 

Tt was thought that it might be neces: 
sary to turn the tool upside down and 
‘cut on the back of the tube to prevent 
chatter, but this was not the case: the 
‘weight of the pipe was suficient to 
‘Vent any uplift with the light cuts tal 

‘Another application of ‘wood that is 
amore common is its use for mandrels or 
arbors for turning brass tubing. Wood is 
fan admirable material for this pt 
as itis light, easily handled, and 
‘enough so that there is nota large amount 
of money tied up in mandrels for the 


Mig. 3. Jie with wooden base for ding small 
‘Guenttan Gf kobe tued on levator eles, 


cceasional job. Tn, Fig, 2 i shown an 
Stor that has sect plates fitted on the 
nde to prevent wea 

Sti aptier ct here wo ay 
well i how fn Fig 3 i for di 
Tach hall of certain Knobs used on clevatge 
She. Tee knobs are not made ia 
sit ate warrant an ok 
pensive jigs and a pice of han maple 
trith a rece carved out to ft the knob 
Server as well ar anything could 

Fir, 4 shows e stand to aid the dsil- 
Share “Al Yo fropsenty the ves 

foo Frequently the pulleys 

wy hand, with the result. that 
tauny drilsarebroken, Scmetimes wooden 
Viblocks cam be used to. edvantag 
Nowa i the sare Blestration. 


He knew where there was a 
dried oak, s0 he put it 
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Many a Jop 
Simplified 


‘She long jaw ich tes 
‘sae 


5 New Tools 


Look at the tools shown —all new, all differ- 
ent. Each can do easily jobs which you have 
probably done with some difficulty in other 
ways. Ease in doing work is a characteristic 
quality of Brown & Sharpe tool design. 


And these 5 new tools have the same high 
qualities that have made a Brown & Sharpe 
the standard of comparison the world over and 
are well fitted to take their place in the com- 
plete Brown & Sharpe line of over 2300 tools. 


Examine these new Brown & Sharpe tools 
at your dealer's and obtain at first hand an 
idea of their full value and handy design. 
‘You'll want some of them in your kit so that 
you can use them frequently. If your dealer 
cannot show them to you let us send you a 
catalog. Department P. S., Brown & Sharpe 
Mfg. Co., Providence, R. L, U.S. A. 


- (BS 


'WORLD’S STANDARD OF ACCURACY” 


BROWN & SHARPE TOOLS 


© This seat on am advertiaument in POPULAR SCIENCE MONTHLY signifies the approval ofthe INSTITUTE OF STANDARDS. See page 8. 
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THESE ARE 
THE FACTS 


in the successful operation of an 
tomotive, aircraft, marine, or 
stationary engine is just begin- 
ning to be recognized, 

In a remarkable booklet, which is 
yours for the asking, Champion’s 
‘engineering staff has interpreted 
the all-important necessity, and 
the direct bearing of the correct 
type of spark plug on all phases of 
engine performance. 

Write now for your copy of “Fa 
About Spark Plugs and Engines. 


BUY BY NUMBER 


os Patee ee 


Fancywork for Tens Lathe 


How to Prepare Split and Oval Turnings and 
Moldings—Radio Table and Mirror Designs 


By Henan Haewrn 


PLIT turning is a form of furniture 
decoration that came into vogue in 
the early part of the seventeenth 

century during the Jacobean period, 
ovaar and reproductions adapted 
pop juctions adapted. to 
modern needs are made by many high- 
has tert meas, 

‘As the name implies, split, turning 
means that ordinary turned work is split 
‘or divided into two oF more parts, which 
in turn are glued to flat wood surfaces 


‘A radio tate | 


‘hich hae a ch 


(sce Figs. and 2), Oi 
be impracticable to 
solid tuned column ings are 
therefore made parate pieces of 
sock fastened together belore they are 
turn 

Tf turned halves, such as those used to 
decorate the radio table and the mirror 
frame, are to be made, the method of 
procedure is as follows: 

pare two pieces of stock, making 

them 'a little wider than the’ greatest 
diameter of the turned 
pieces, and about 3 in, 
fonger. ‘The thickness of 


width, 
be plan 
faces fit ac 
‘against each other. 
may be fastened by 


rately 
‘They 


aluing them 


throughout their entire 


length with a pice of 
paper placed between 
the joint, by  bolti 
them together as in Fi 
4, or by driving corru- 
gated fasteners into the 
fend wood at both ends. 
‘The work of fastening 
them together must be 
carefully and securely 
done. 

“The pieces are now set 
up in the Inthe and 

(Continued on page 1C0) 
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OBSERVATORY TIME 


is waiting at your light sockets? 


TAKE ADVANTAGE OFT WITH A 
HAMMOND ELECTRIC CLOCK 


them U.S. Naval Observatory tis 
D.C. This, then, is the explanati 
‘Clock ke 
ing you Observatory time 
regulated for You every few minutes 
your Electric Light Company. 
Your Light Company makes no charge for 
service—it is gratis. Tako advantage of it with a Hammond 
it always keep accu ry for its Electric 
the 


Company nocuratel 

ins so that your clock 
will tell off the same time as n roaster 
lock they have installed in their main 


wm home by eoctrcity. You too, oan enjoy 
Sealer or write us for descriptive cxculars. 


100 


“Just notice the fine skins 
of men who use 
Williams” 


Shaving Cream! Not just soap 
in a tube! 

It’s blended of materials care- 
fully chosen for what they won't 
do, as well as for what they will 
do. Scrupulously pure. 

Quick to make a lather. And 
the lather it makes holds 10% 
more moisture, by authentic 
test, than any other we know of. 

Ie’s good for the pores; good 
for the skin; good for the blade; 
good for the temper; good for 
you! | 
‘The drug clerk: “Oh, yes, _ 
sometimes they change . . . but 
they all come back to Williams!” 
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Next time say 
Williams 
Shaving Cream 


Complete she rs ig dea of AQUA VELVA 


Fancywork for Your Lathe 


turned between centers in the usual way. 
When the is completed, the 
acd and the two’ ends 
ing them togcther are cut off with & 
When quarter sections are wanted, four 
pieces are fastened together as shown at 
A. Fie- +. At Bisindicated how a quarter 
section may be used in a corner. 
path Sees 


‘of drawers, clock cases, mirror frames, 
land other pieces of furniture. 


‘OMETIMES. it is desired to fit a 
‘turned column over a square corier 
as at B, Fig. 5. In this case a quarter 
section is sawed out of the soli 
from which the column is to be turned. 
On account of the waste in sawing, t 
Bere cannot be used, but another 
of the proper 
viding Fed tae 
Seat bes Cox cecpiigh te shed 
piece can be easily removed by forcing. 
the blade of a chisel int. 


eof nt the ot thee 
‘causing the paper to emai 
of the paper and 


ue is now removed 
from, which it may be 
in 
“Paceed mags, which are deceetive 
‘and easy to make, should be of especial 
interest to, amateur woodworkers who 
we difficulty in working out moldings 
by hand. ‘The various steps in the pro- 
‘cedure of turning moldings are illustrated 
Regine 
stock, to the 


pene ot wot 
ere 
ae era ee 
ey ee 
“43 


Te is very important to center the 
square piece accurately in the lathe: 
otherwise the four strips of molding will 
tot be uniform in sie, Tt is well to cut 
into the square piece near each end with 
4 parting tool until the tool is in contact 


ceed 


ith is wood all around. 1 i found 

i has cut deeper into 
fue oF two siden than into the others, 
these sides should be planed until the 
cout of the parting tool Is uniform on all 
four sides. 

‘The stock is now rounded off as shown 
in step 2 after which the design of the 
‘molding is laid out and turned. The four 
strips of melding are then parte ros 
the square core by forcing the blade of a 
thin, sharp chisel into the joint at either 
end,” This causes the paper to split. ‘The 
molding may be glued to a bac 
any desired shape as shown in step 3. 


IE radio table, Fig. 1, is a typical 
adaptation of Jacobean furniture de- 
sign to modern needs. Although the piece 
comate ce, the construction 
really sin 
First lay out and turn the four legs: 
then get out the side rails and stretchers 
‘and join them to the legs with mortise and 
tenon joints. ‘The two sides are next con- 
nected by means of a central stretcher 
rmortised into the side stretchers, a rear 
rail, and two front rails. ‘The upper front 
rail is joined to the legs with a half-lap 
dovetail joint as shown on the plan view, 
‘and the lower rail or apron is joined to the 
legs with dowels as shown in the detail 
This completes’ the. framework. 

‘The drawer front consists of a 34-in, 
piece to which four 134 by 4 in. blocks, 
Shaped as shown at 4 in the drawer front 
detail, are glued at each end, and a block 
B, ¥sby 4 by 4 in. in the center, A suite 
able molding is fitted and glued around 
these blocks and along the top and bot- 
tom edges. The drawer is then constructed 
and fitted in place. 

‘The split turning 
legs as shown, after wl 
and serewed to 


lied to the front 
the top is made 
(Continued on page 116) 
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‘Maral by Arthur Covey, Wood Mach ensrasing by Moeard McCormich 


Tiny grains of abrasive, a plastic organic bonding material, the appli- 
cation of heat and of tremendous power—thousands of pounds pressure. 
‘And one type of grinding wheel is formed—wheels for certain definite 
kinds of work. In direct contrast, wheels their equal in cutting effi- 
ciency but for different kinds of work take their form from pouring a 
semi-liquid mass into molds. With five bonding processes, three abra- 
sives and hundreds of formulae, Norton wheels meet the world’s widely 
varying requirements. 

From practical experience comes the demand for a stronger or weaker 
bond, coarser or finer abrasive, or another type’ of abrasive, greater 
or lesser density. ‘The slightest change in formula may produce the 
desired change in the wheel’s cutting action. By these means must be 
met the exacting demands of industry for grinding its steels and irons 
Sa mall laa or pment panera 
The Covey mural in Norton Hall Lere reproduced presents 

reason for Norton success—a proper Partai di Rca Caen 
machinery. 


NORTON COMPANY, WORCESTER, MASS. 


Grinding Wheels Refractories-Floor 
Grinding" Machines and Stair Tiles 


Lay it with 


SMOOTH‘ON NO.7 


f 
Ra Sr te 


A DIRTY sarage floor is as bad an 
eyesore as a dirty car. 
. Ordinary conerete is porous, Oil 
sinks in and makes ugly spots, and 
appearance is also marred by the dust 
that grinds loose at dry places. 
yung Stooth-On No." ints the top 
layer when laying the floor, you get a perma 
tly smooth, dense, ion-hardy o-abrading, 
Imes mac that ahs wer aor 
Bnd span” Ading the Srooth-On No. wthe 


Since inva oe cr“ 
foreating over while the op surface i ste 
fubbing ia witha Host and: fnishing inthe 
Stdinary way with a ate! trowel 
lca cnt fa the Seth On for 2 
fingle-car garage iv about $9.90 3 

Fdmiar wth the working of tomerete ea 
perfect job 


FOR WATERPROOFING 
USE, Smooth-On No. 7 


oe lo for wotetprockag 
cS old dan nde 
a Rees 
fe punt a 
fused ie’ the only 
sraeepreting 
ota an be applied frome 
Biol cee to 
TE Toon Sarees 
FREE BOOK {hs of Sinnth-On Novy 0 


required for each 100 6 
of surface covered, and no 
experience is necestary. 


Get Smoath-On No. 7 in =, 
tn oF 25, 40 07 so0rdh hee 
Uf your dealer ill me rupply 
you, write tows di 


sMggTHt.o 
per 


IyeN I. 
Plea end literature a Beooth-On No.7. 


awe 
Aatness, 


om, 


Return this coupon for a 
FREE copy of Booklet 
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wall finishes are 


as well aw 
the colors to the white you can’ 
termix any of the colors. 


sand. Any cracks or 
should be eut out with a putty’ 
rove loose plaster anit 


fairly straight. Large holes 
should be undereut with the putt: 
Inne or other tool. Soak the holes 
and cracks with water and then fill 
them with prepared patching plas- 

in cartons 


Kalsomine Stippled Walls 


How to Obtain Decorative Effects 
in Two or Three Tones at Low Cost 
N. VANDERWALKER 


RTISTIC and uncommonly inter- 
i i possible 


ge Solas for wetcie.The method of 

lying it and its advantages 

and disadvantages were explained in a 

previous article in the January, 1922 
ie of Porvtan Scresee Moxriy. 

Ax many as two dozen tints and shades 

ite can be had in some of the 

pears bees, De seen ay of 


cother shades and tints, and you can in- 


Tt is best to use a standard kalsomine 
brush from 7 to 9 in. wide, or one of the 
Dutch kalsomine brushes, which is two or 
three times as thick. However, a first- 
class wall brush 4 in. wide can be used; 
the special 4-in, flat wall brushes called 
“water tools” are the best of this size. 


pet plater to be kalsomine should be 
down to remove any loose dust or 
fe to re 
10 make small 


lve sine cont for nmooth plaster 
walls should not be too stromg—about 1 
Th of ground or ake 
ti talsomined wal 
before a new coat 
‘wall paper must be removed by soaks 
with water and scraping. Old pai 
Yall if they are clan ard fet, are ready 
Tor Kalomine ater the lue tise toute Tf 
‘some gloss is noted, the printed 
sell soul be’ sander 
little with No. 1 paper before 
sing, Where the oll pat 
ery dirty or grat 
be washed with 
water’ belore. sak 
board walls should 
‘two coats of glu 
the kalsomine is applied. 


(Cont 


it should 
oda 


ease ese | 
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_ A Generation of School Children 
will study under this 


Johns-Manville Bonded Roof 


HIS splendid High School at Mineola, 

L,I, is protected from fire and the ele- 
ments for years to come by a Johas-Manville 
Bonded Asbestos Roof. 


‘The same merits which have made J-M 
roof famous for years among industrial 
buyers make them equally desirable for all 
ings of large roof areas — whether fat 
or pitched. 
The length of service you want from 
roof depends on the character of the build 
Buc you wanta roof that will stand up 
forthe time you expect, be it twenty years 
or five. 


Let a JM Roofing Expert 
Advise You 


‘The selection and application of roofing is 
‘work that requires experience which few 
property owners nacurally have. However, « 
Johns-Manville roofing expert is available 
for consultation without cost of obligation. 
‘This J-M specialise has oothing to sell. He 
will examine your building, or your plans. 
He answers your questions and reports the 
facts o you. But you are, of course, feee t0 
make your own decision. 


Assured Protection from . . . fire... 


leaks . . . 
...and upkeep expense for years to come 


JM Roofs are applied only by 
‘Trained Specialists 

Good roofing materials must be matched by 
the skill of those who apply them. So in 
.Johas-Manville has franchised 

Foofing contractors of high ia- 
tnd workmanship to carry on this 
ace known #8 “JM. Approved 


A final link between Johnt-Manville and 
‘finished J-M Roof is the supervision, oo 
every bonded job, of  J-M Roof Inspector 
‘who checks every detail duting application. 
‘Aficr roofs arein place, J-M Inspectors make 
return inspections at regular icervals ... 
practical “Life Extension’ for your rost. 

‘These Roofs Bear a Famous Name 
‘The Jobas-Manvillenameis famous through- 
‘out industry as che trade mark of scores of 
articles which contribute to the conservation 
of beat and power ... and of property. 

‘Take advantage of the years of experience 
placed at your service. Fill out the com 
‘Yenient coupon which will all a Johas- 
‘Manville Roofing Inspector to look over 
your buildings. 


Johns-Manville 


BONDED ASBESTOS ROOFS 


| Before you buy a roof — 
READ THE BOND! 


MAKE THE FIRE TEST! 


Every J-M Bonded Roof is guaranteed by 
Johas-Manville and by the National Surety 
‘Company for an agreed-upon term of years. 

Roofing Fire Test Sandwich 
use of materials which make 
possible such guarantees—such complete 
surance against loss, 


In the roofing sundwich J-M_ Asbestos 
Roofing Fele and ordinary roofing fele are 
clipped between two sheets of « highly i 
flammablesubstance. Wheaamatch isapplied 
the ceric heat of this flaming material in a 
few seconds reduces the ordinary roofing 
felto ashes, The J-M Asbestos Felt is un- 
harmed. Ic is sill tough, resilient, strong, 
fall of life. This is one graphic illustration 
ofthe superior quality of JM Roofing, ma- 
terials 


photograph shows the result of thetandwich eat 
1M Asbestos Roofing felt unharmed by fierce est 
ordinary roofing felt reduced to crumbling ashes. 


——yyj_—. 


sex {OLNS MANVILLE CORPORATION 
New fou ‘Chicago 
‘Sun Fraociaco Toronto" 
(Mail coupon 8 muart bron 


Plesse heve« Roofing Inupector cal a. "| 


Name - 
nea 


Hand-Forged 
PUNCH 
&CHISEL 


Made for a Life- 
Time of Service 


Plomb hand forges 
all varietice of 


cial fatigue rest 
ing alloy steel, 
which makes 
them almost 
unbreakable. 

Hardened 


Plomb and ground 
Cold to exact die 
Chisels mensions 


and exact 
work. 


iynsharp 
ie roughest 
Kind of use. 


Hardware Dealers 
‘and Plumbing Supply 


TOW. Lake St, Chicago 


Please send literature om PLOMB Tools 
Name. 
Address. 
City. 


Tndicats oo iterated a forse 
ag or Cesc tne 
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‘Keeping a Shipshape Shop 


tought (if there ix 
none up in the atti) ata secondhand 
More for a song.” This did for a while 
‘Then came the fea of making atop for it 
Iike.a hitchen cabinet, 

"The upper partis detachable for mov- 
ing. ‘There are two long compartients at 
the sides to bold sawn whach stand in on 
their handles 

‘Word chiscls, carving tools, and bits 
are held in commercial tool racks, Hand 
‘isct and hand drill with screw eyes in 
Their jaws, and ouch tools an can have 
sree ein tea without iter 

their usefulness, are hung on 
the doors, Toothbrush rocks of twot ai. 
ferent atyles bought in a ten-cent store 
hold many small socket. wrenches and 
screw drivers, Other racks are made frm 
‘rire and some from wood, In some cases 
the boxes which originally held tol seta 
such as auger bits, pipe dies, and socket 
‘wrenches were adapted for use merely by 
removing the ide 

"The design forthe frame of the top was 
carried outin the same style as the base. 
Four pieces by @ in, were ut 48 in long, 
‘Two of them were plowed to the depth of 
24 nom onesie: the ater tro were 
‘lowed the sume way on the face and one 
Eider Board 34 in: thick were cut 10 in. 
long for the sider and 8114 in. for the 
backand were dropped into these grooves, 

hs ugha in tho ba, 2d oer 

the uprights in the back, and four pieces 
Shy 2 by 9 in-—two for each sideform 
the top and bottom mails of the sides. All 
ars fartened by means of dowels. 

"The top i 34 by 13 by 90 in. "The bot- 
tom is ae in, ‘The eupperts fr the draw 
fey, which fest were shcves (drawers 
cing’ made later), were screwed to the 
Ses in the recent between the uprights 
‘The top doors and the ove narrow bot 


A discarded 
ine cabinet 
‘on tap forme 
Convenient 
‘erage place 
fee tote in the 
omewarkaten. 


zontal door which covers the compart- 
ments where the planes are kept can be 
locked. ‘This is good insurance against 
the loss or borrowing of tools in one's 
‘absence. —ADDISON 'T, MoCantuck. 


MATEUR craftsmen and 

cers often donot get as much 
‘out of their hobby as they might 
because they lack a convenient work: 
bench. That, however, can be remedied 
easily, for it’ is possible to build at no 
‘great expense a bench that is ideal for use 


in the home workshop, Such a ben 
shown completely in Portia Scumnce. 


Mowrmx Bhuprit No. 15 Gre page 
mm). 

With the aid of this blueprint George 
D. Wood, Jr., of Penn Yan, N. Y., bu 


the bench illustrated. ‘The cost was as 
follows: Iumber complete, planed. and 
cut to sie, $13.65; lag screws, 8 

hinges, 1c; six drawer pi 
lock, $1.25: wood screws, Ie! cupboard 
turn, 20; nals, Se: glue, 20; high-grade 
quick-acting woodworkers’ vise, $8; total, 
S521, 


the same plans at's stil lower coat by 
cutting up ter own lumber and econ 
‘ining inthe vise and fitting 
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You don’t have to be an expert to use Corona 


By a Modern Girl 


HAD an interesting experience re 
cently. I was down town shopping 
What beautiful colored typewriters!” 
I exclaimed. I had stopped beside an at 
tractive counter display 

“They are beauties, aren't they 


CORONA 1s Hut WORLD'S CHAMPION 
PORTABLE ON 8 EXCLUSIVE PoINTs 
1, sraeworus Strongest frame of any portale 
Iypeerier — subd ‘enecpcte alain, 

Ppa brace 

2, aberuicrry: Fewer parts than any other 
Sandord-heyboard pecriter. 

3 couuareness: More Bip-machine Jon 
burt than any ether portable pair. 

4 sasy v0 Lakai Corona design fs the recat 
of 20 year" sy ofthe needs of beginners 

5. wan sanvice: dn anequalled second for 
ability asthe afiial portable of ‘the 
‘alia demics, 

6 rorctanrre: Crone har # millon mses 
Ge many. Coronas base been sold al 
‘ther potabis combined 

7. punanmurry: Coronar parthased 20 year 
ge are sll giving satacory sereiee 

a: Saatry,, Graded eo Bory comntsy 
Sinthed in erry detail 


replied the man behind the 
‘Woulda’e y 
“Oh, no 

enough. 

my life.” 


t like to try one? 
thank you. I'm not expert 
Tnever used a typewriter in 


The clerk laughed. “You don’t have to 
he an expert to use Corona, Children in 
the first grade in school use them.” 
‘How long does it take to learn 
‘You can learn the fundamentals in a 
few hours—that is, after you have read 
«helpful little book that is given free 
with every Corona.” 

‘That was three weeks ago. Now [have 
my own Corona. What a joy it is! I 
write all my letters on Corona. It seems 
actually easier than writing by hand— 
and it's much more fan. The clear-cut 
fines of type make my letters look 
neater than they ever did before. Many 
of my friends have complimented me on 
them, 


This story is typical. Thousands of 
people are discovering that Corona is 
astonishingly easy to operate—that it is 
a wonderful convenience for office or 
home or travel—that it makes letter- 


CORONA 4 


The PORTABLE TYPEWRITER 


writing lots of fan. Furthermore, the 
very features which enable beginners to 
write more easily, enable accomplished 
typista to greaily increase their speed. 

‘You owe it to yourself to drop into a 
store where typewriters are sold and see 
Corona. The minute you lay eyes on it 
you will realize why a million people us 
it—why 30,000 Coronas were used in the 
World War—why more novelists, more 
newspaper men, more business) men, 
more schools and colleges use Corona 
than all other portables put together. 

For a small down payment you can 
take a beautiful new Corona home with 
you today. ‘The balance may be paid in 
easy monthly installments. Don’t neglect 
this opportunity. Don't lee another day 
pass without doing something about it. 
Know now the joy of owning a sturdy, 
speedy, smooth-operating Corona—The 
World's Champion Portable. 

An interesting illustrated booklet 
called “Corona Typewriters,” which de 
scribes Corona in detail, and contains 
beautiful illustrations of the new color 
models, will be sent you upon request. 
No obligation. Simply mail the coupon, 
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Sharpening Your Auger Bits 


With a Small File or 
Stone You Can Make 
Both Lips and Spurs 
Cut Almost Like New 


Just the Lathe for You 
with its 
Universal Application~ 


By 


= 


Entcson 


Accurate, 
durable and 


strong. 


A real lool. 


Altachments 


can be had 


for all 
bapioagit: 4 ture to begin with; even so, it will stand 
work—Took little abuse, and if it is not kept in frst~ 


| clase condition there is no pleasure in 


using tool dealer before making the purchase. | 
Cutting into nals with abit is probably It is well to remember also that the 


them over. 
the most common cause of damage. In 
many cases, however, a bit that has ap- 


We make 
1499 other 
good tools. 


principal 
h the aver 


bo 
pitch of the thread 
point. In this regard au 
bits usually are classified 
slow screw, 


ium screw, and Fig. 4. To straighten « bit, tay it on a 
fast screw. For alll ordinary Sod hummer smth Mock henvily agsinat te shows, 


GOODELL-PRATT CO.’ 


GREENFIELD, MASS. 
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TEST AFTER TEST 


.. + in actual competition 


won by 


MILLERS FALLS 
ELectrric TOOoLs 


During the past year Millers Falls Electric 
Tools have been tested by thousands of pro- 
spective buyers on their own work, ‘The tests 
have been made in actual competition with 
other electric tools, The results conclusively 
prove Millers Falls value 


‘Thousands of electric tool 
No, 1 Electrle Senew Detver 


Here’s what these tests 
show for 
MILLERS FALLS 
ELECTRIC TOOLS 


POWER—Put up against the hardest kind 
of work, they continue to operate under full 


users have been won over by 
Millers Falls performance, 
have become enthusiastic 
boosters for Millers Falls 
Electric Tools, 


Joad withoue stalling, 
VENTILATION—Load for load the lowest temperature rise, these 
tools reduce to a minimum the trouble and repairs caused by over- 
heating. 

DURABILITY—Greater staying powers on the job—meaning 
longer life. 


WEIGHT—Less weight per horse power output, thereby reducing 6 inch Beach Grinder Bo, 206 
fatigue and increasing ficiency on the part of the operator. 


MILLERS FALLS 
Test out Millers Falls Tools on your own work. Then buy on performance T 
and facts. For information on the whole line send for new Electric Tool 
Catalogue No. 2, which gives complete descriptions and specifications. 


MILLERS FALLS COMPANY 
NEW YORK: 25 Warren Suet, MILLERS FALLS, MASS. cinicaco: 50 ctinton Sree 
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Adrop-hammer crashes 
on fiery steel; the ram 
lifts; it strikes again 

and again. A glaring 

bar takes shape in a 
Billings & Spencer 


Wrench. In less than 
a minute —but think 
back of that minute! 


With a few thundering 
blows 60 years of drop- 
forging development has 
wrought you its finest 
tool. The hammer, the 

| dies, the steel, the men 

| are the product of three 
generations of forge-craft 
in America’s pioneer plant. 


And the wrench—though it 
be a latest model for the 
newest motor car—itis the 
oldest, truest, longest- 
triedproductofcommercial 
drop-forging in America. 


It is made of heroic stut?; 
it will turn off heroic 
treatment. For truly, 
no wrench can have in it 
so many good points 
contributed by so many 
men over so many years, 


All Dealers can supply you 
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Magic with a Bit of Rope 


You Cut a Length of Clothesline, Then Show 
It Whole—A Simple but Mystifying Illusion 


 Gronce 


small 


lent for opening or closing « 
short entertainment in the par- 
lor or on the amateur 
stage. It is a perplex 
ing stunt savoring of 
Tndia;in fact, « modi- 
fication of "the so- 
called East Indian 
rope trick that can be 
performed without an 
assistant, 

You show apiece of 

line rope 

knot the ends to- 
gether; then you cut 
the rope in” several 
places and slowly cut 
away the knot. But, 
magically, the rope is 
‘again in’ one piece, 
‘and you give il to the’ 
Gee 

Obtain a yard or 
two of soft, pliable 
clothesline; cut off six 
inches from one end 
and save it. You will 


fastener on one end of the rope with 
white thread as in Fig. 2 taking care to 
wind the thread several_times around 
the ends so that they will not fray or 
become lumpy. This gives a rope which 
can be ther at, the ends, 
making a complete circle. ‘The connee- 
Hi ick pert ot 5 ext tases 

‘To practice before performing, conceal 
the short piece of rope in the felt hand, 
which also holds the long un. 
Grasp the lower end of the 


| latter with the right hand, bring it to the 


left hand, and snap the ends under cover 
of the hands. In the same movement, 


Fig. 1. Cutting off the bottom of the 
oop, which lathe part containing 
sap fastener. Thhe fae kat at the to, 


S. GREENE 


slip the short piece around 
the rope circle thus formed, 
While doing this, you must 

allow the’ ‘snap-fas- 
tened joint to. slip 
down to the bottom 
of the large loop. So 
far as the audience is 
concerned,you appear 
to be holding the 
length of the rope by 
the two ends with the 
left hand as in Fig, 
3. Now tie the short 
piece around the long- 
er, as if, you are 
Keotting the ends of 
the 


make two cuts in the 
rope near the bottom 
cof the loop, as in 
Fig. 1, thus removing 
what really are the 


two ends with the 
map. ‘Next, deliber- 
ately snip. away the 
fake bat eng care 
ful, of course, not to 
on, cut the rope 


‘As the climax of 
the illusion, show the rope whole and 
throw it to the spectators as a souvenir. 
Pick up the prepared rope ends from the 
floor ‘with ‘the other’ snippings and 
pocket them, 


Caring for Garden Hose 


ARDEN hose will last longer if it is 

drained thoroughly after use and 
rolled, into a large rather than a small 
coil. The col shouldbe hung up in cool 
place in the cellar. Many feaks can be 
repaired with so-called “cold patches” 
and a wrapping of friction tape. Badly 
defective parts ean be cut away and the 
ends joined with metal hose menders. 
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nly a t¢élephone cord.. 
... but see whats behind it / 


; Sieemmne 30 


Silk worm culture 


UST a few feet of insulated wireleading from cord must be rugged enough to take a good 
yout telephone to thebell-box—butback of it many pinchings by desk drawers and still keep 
is a long story of careful workmanship and on playing its partin a telephone conversation. 
alere inspection. This cord is a little ching. But ic is just as 

Cotton was grown and silk was spuntomake important to good telephone service as is a 
that insulation. Wire was drawn into the finest _fifty-position switchboard or a thousand mile 
tinsel, covered with the dyed threads, and twisted cable. And Western Electric makes ie with the 
and braided. Ie was all done right, because the same care. 


Western Electric 


MAKERS OF YOUR TELEPHONE 


0 


PORTERS 


Nut Splitters 
Chain Cutters 
Bolt Clippers 
Shear Cutters 


A Porter Nut Splitter will re 
move a battered, froxen or 
rusted nut from a bolt with 
Jess labor, without ‘jamming”” 
the belt threads and in less 
time than it takes te prepare 
monkey wrench for the werk. 
Porter's Nut Splitters come in 
we types and several sizes. 
‘The type pletured above oper- 
ates with the handles parallel 
to the bolt. Another type cuts 
‘with handles at right angles te 
the bolt. Beth are portable and 


od folder om Porters 
Tate—tet‘ipittnrn, Chain Cutters, Balt 
‘Ghavors and heer Cater. 


‘4H. K. PORTER, INC. 


Dewey at stock ad 
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Latest Racing Yacht Model 


show if the wood is 
for wall of the bull 


iy thin. The shall 


oat 
Note, however, ter ee a 


“To draw on the sheer Tine, lay out points 
with a pair of dividers on each station the dis- 
tance of the sheer live from the waterline (the 
ile line) between lifts A and 8. Bend a thi 
Strip of wood or « spline through these joints 
‘a drain the swe Hine, “Cut this with 

tt spokeshave or a small plane and test by eye 
tone that the curve a fair one, without 
Trumps or hollows. 

"A wooden skeg just forwant of the rudder 
shoul be fitted for the best rating rete 


= 


bof aay 
pune or etek BEANS 


Diagram giving locaton of the four deck beams 
fd'the extra vertical support ster the mat, 


Younger or lens skillful boys sometinnes find it 
dificult to make a. good job of this seg, and 
itmay be omitted if desire. Hf itis fitted, this 
should be done next. It ix fastened to the hull 
tvith gle and long, thin brass serews from the 
inside, as shown below. “The skeg iv" strea 
ined ‘and piven additional siffves by. 
heavy plastic wood ‘let. ‘The weight of the 
il should now be about 1.6 Ibs. 
Four % by 1 im pine deck beams cut to 
the proper camber curve are next secured in 
Ty means of brads aid glue. "They are 
ted as shown below. A support } 
inrt teed tra tke eck be tote Shel 
Iritoen une the mast to take the pear of 


erat of he hl should be painted 


— ner 8 


aren, 
fos Co 9 


TeIsPoRene 


How cardboard templates may. be used if 
‘becemary to id in shaping the hl ecurately 


‘with two coats of white lead paint before ft- 
Hag deck, The deck mad one pce of 
Yin, clear white pine or mahogany. {tts au 
‘able to cutout the deck tthe shape of the 
Inu frst, leaving it about, 1 in, oversise all 
‘around for trimming after it has been fastened 
down the desk et be plank-mark the 
fnecemary fines shoul be drawn om ft with 
Thar pencil hefore it is pat in place 

A round oF oval shaped hatch opening for 
bailing out any water and for airing the Inside 
shouldbe cut in the deck. “Ais in. Unik 
Sarlling’ of reinforcing piewe should be fed 
‘under ‘at shown 


2 piece of cork 
‘ender of the deck 
with ‘two enate to prevent 


te pte inet the ouside ie to aso b 
‘covered hy the mail and slanted In moa not 


Beoenhas hep 

Ro sores burr 6 
Paril view of the rough hull owing how itis 
Ihod in the wise by meant of the dendwood. 


‘come through the outside of the hull, especially 
{ore and aft where the bull slopes in. Tk shoul 
bbe nated here that untess the wal hatch in the 
deck is of the size indicated on the plans (suf 
‘Gently large to permit access of a hate for 


Stern trim, which are fastened in place with 


{Eve brads and glue. However, do not fasten 
the ral where the chain plates ae to. go (se 
{be blocs) teenth chain plats ac 
nde 

vette net sep, the entire hull sbouh! be 

spot niin aap a te marae 
"nos perfect condition ts pol 

Pe are now ready to make the lend eel 
‘This and the divetions for the panting oF 
ther nish, the construction of the fittings 
{ind the rigging snd snilmaking wil be die 
‘Soe in the next Hnoe of this magne. 
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Blueprints for Your 
Home Workshop 


UR blueprints can be obtained for 25 
cents a sheet, In some cases there 
are two or three sheets to one subject. 
‘The blueprints are complete in them 
selves, but if you wish the 
back issue of ‘the magazine in which the 
roject was described in detail it can be 
Tor 25 cents additional 20 long as 
‘epics are avaiable, Other subjects be 
sides those below are to be had: send a 
‘stamped envelope for the complete list. 
Popular Science Monthly, 
Fourth Avenue, New York 
Send me the blueprint, or blueprints, T have 
anced tno fr which iste 
‘llars cats 


ae Tite 
1S. Worrahap Bench 
30; Pootatinet ste. 


y 
GOOD MAN 


Hikewise right and left. It inn rig= 
ld screwdriver: 13 inches long or 
18% inehes, just as you adjust it, 

Spring in handle makes it the 
Quick-Return. Just push? Spring 
brings handle back for next push 
keeps bit in serew-slot. 

With a bit for small screws, 
another for medium serews, and 

hird for large, it is three dif: 
Jerent size serew-drivers in each 
‘of there various ways of using the 
tool. 


.mechanic 


& ‘Tore 
Constitution Bhi 
BPS loge Old Iromnides 
4-42 Ving shi Sad 
SSK Toy Mato en 


hee 


ANKEE” Tools 
are made for 
Yankee: the mechante who 
"56S. values hie time and 
Euc%ie labor. ‘They are 
GxSE RE made for every man 

who hates to. take 


day” to do a job and who 


also drills holes and counter= 
sinks the holes for the serew= 
heads. 


back. 


Yankee” ingenuity appeals to 


No. 0-A.—Standard Style. 
‘Three bits, £8.00, 

No. 130-A.—Quick Return, 
Three bits, 83.45. 


20 | esting! 

In the “Yankee” 
Spiral Ratehet Screw- 
driver, you find “Yan= 
ingenuity at its 


Made also in Heavy 
sand Light Patterns 


eee” 
best. 

It is a spiral driver— 
right and left move- 
ment, driving or draw- 
ing screws simply by 


pressing on handle. Tt 
is a ratehet deiver— 


apa, aa 
BS rewativer Ales Concer 
& 


ae 

se 

Sirti” Dee, "mn ae 
we 

Es 


City end Site 
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Home Workshop 
Chemistry 
Simple Formulas that 
Will Save Time 
and Money 


will no longer cut, such solvents cannot 

be used, Heat the oilstone slightly and 

of whiting, (recipe 

a the paste has 

tch off the whiting, 

aand apply a fresh 

of whiting. Repeat until no more oil is 
absorbed! by the chalk. 


mia. and two parts of water, 
|" Robber articles should be washed 
| with mild soap, and all of the soas 
| bre thoroughly 


What You See: A pro 
cession of wooden horses, 
cantering ina circlearound 
acalliope, carrying a group 
of people, all of whom are 


| coer, ‘Trangparet ol 
| graphic work give good E 
| minum or other metal powders can be 


issolve salts of all kinds rapidly, 
place them in a piece of clean eloth and 


having a good time. Bispead ina Jar of bottle led with water 
Seed te mca ice 

Whee You Don’t See: The skilled use of tools the tae of the gui. No ahaking or 

the Ferris "The removal of avolatile solvent is 

other devices wl rrr ie 

time in the summer. there is danget of fire, 


Ie is a great work constructive work—this 
changing of raw material into things for the 
production of pleasure. Itisa source pach pete 
to us that, playing a necessary part in this wor 
are thousmnds of docens of Nicholson Files. 


At hardware and mill supply dealers. 


NICHOLSON FILE Co. | ty meuovise the worn upholstery from 


Providence, R.1., U.S.A. the seat cushion of a large rocker, it 
was discovered that the ends of the 


NICHOLSON FILES <i. ii eatutir 


down 


A FILE FOR EVERY PURPOSE | Sein elas icles nea OB 


eral wax or with parafin can be detected 
i placing esl ple cd the uapected 
seas in teat tube and cautiously pouring 
Taming sulphuric acid into it wat half 
fall. On being heated, the beeswax wil 
dliwolve. and the mineral wax and parafin 
will lost on the surface when the acid 
| Sook. “Hstsr Ban 
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A Stool to Please 
Any Small Child 


By F. Ctarke HucHes 


HES doggy or ity stoi for the 
Il cll of the house. A. good size 
foc the top is 7 tn. wide and 14a. long. 
but the design may’ be enlarged to any 

by varying the sie of the 


extent merel 

squares. 
‘After the parts have been drawn full 

sive, they may be cut from 34-in. stock 


toeans of a half-lap joint, which if ase 
bled carefully, will give a strong type 
construction, ‘They are screwed to the 
underside of the stool top. ‘The head 
nd tail are fastened as shown, the tail 
being free to move up and down. 
‘Other animals may be used equally well 
for the motive or general design, and the 
problem offers many possibilities. 


sy ise ose 
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Our Biggest Job 


To get men to make our 7-day test. 

86% of those who try this amazing 

shaving cream, we find, never return 
to old methods. 


NTLEMEN: You've heard men 
TL never clip the coupons out of ads 


formula brought success—achieved the § 

things 1000 men had given us as the re- 

Yet'we have something #0 unique that quirements of any new cream hoping 10 
‘ut thet Art coupon out of ours. win Uhe public 

‘years of experiment, we have 

having. cream that” men tel 


perfected 
{isi outstanding. “They claim for it things 
that we, in modesty, could never say. 


intains its creamy fullness for 10 
minutes on the face. 
a oe 
fo you can buy Hat 5. Fine after-effects due to palm and 
‘ores wherever you ae + Teen Set ee 
5 remarkable points . 
Sissel Sone Now try it please 
tir) have tld MZ have made Palmolive Now, whether your old shaving prepara 
‘Cream leader in a highly com Fon rk 
petive elds For it holds the great ma- 
Jority of those who make our txt 
Palmolive Shaving Cream came a8 the 
result of years of experiment. “Our 130th 


RADIO 


tion, "and you ‘are the judge. 
{you'mall te coupon now? 


s'an open-and shut propos 


“-_!7 SHAVES FREE! 


sady ono Palsetes 
at dares iie 
Eh eo F | Soe Sra wee! 


; Ser yea cg. uM 
‘To abt the Gaal toch to shaving muy, we have | ieiisaadaeaniniii 
qested Palmolive Alter Sharing Tak—epecally for 
Sn Decal ew Lesves shin anew aed tH 
{res that wel gwomed fk. Thy the same sen ree 
‘Tah che Staving Cream. Cp and mathe maps nom 
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Thrills of a 


Dozen Sports in One 


OTORCYCLING — sport of 
sports! Zoom of airplane, 
soaring flight of skis, glorious 
freedom of sailing, thrill of rac- 
ing speed — they are all yours 
to enjoy when you are astride 
a Harley-Davidson. 


Whether you ride the “45” 
Twin shown in the picture, 
or a champion Big Twin, or a 
thrifty Single — all the multi 
thrills of motorcycling are 
yours, at a cost so low it will 
never worry you. 

Let your Harley-Davidson Dealer 
show you the 1929 Models, and 
explain his Pay-As-YouRide Plan. 
Get our free illustrated literature 
— Mail the Coupon. 


q 


“ye 
yes 


HARLey-[AvIDSON 


HARLEY-DAVIDSON MOTOR CO, Dope. ®. 
"Sond eos Hcrsae bP So 


Adie 
My see OD 12a pm 


Ti 619 yx C2050 vem Ht pre ad up. CHECK YOUR AGE GROUP. 
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Sharpening Auger Bits 
(Comin om ma 10 


that may receive injury through contact with 
| foreign substances in the wood—(1) the screw 
| point (tse serew that feeds the bit): (2) the lips 
| Thorizontal cutting surfaces): (8) the spurs 
| (verteal cutting ds) Allo these can bere 
conditioned, provided the damage so 
them has aot been too greats 

For sharpening auger bits, either a fle or a 
small sharpening stone may’ be used, A suit- 
able file is one about 4 in. Tong, very fine cut 
(dead smooth 


and there is ao danger of filing in the wrong 

‘The lips are fled or sharpened with a stone 
con the topside, the bit being held in te posi- 
tion indicated ia Fig. 1. Theelge st be kept 
thin and ling shoul not be carried beyond 
the point where a fine wire edge ve 


Fie. 5. An auger bit le 


Ihand, the file may, be used fo 
pose. For this delicate opera 
Caroed with the spurs upward 
the ‘edge af the: workben 


‘Care init be 
taken not to file too much and to follow the 


Ciginal nrfaces 
“The spurs are sharpened with the bitin the 
lett aol and held gatas the eg of the 
Sencha aw a Fg. Tt hl be kg in 
‘mind Ut the spurs taust be long enous 
fut deper into the wood than the ips when the 
| ‘operation, hence no wastelUl stroke 
Sold be tae at this pint, Te 
ite shar, the lips proba 
“mer to relieve the ical 
ail fing om the spurs must take place on the 
except the smoothing up or removing 

thebury, as previouly sence 
Seis ft ok 9 
angle, the spars are. ben 
‘Gey. In noch cases, 
the dig mctah ith, the le an 
losing a large part of the nib, it 

rope tei by beng he pal hack 
msition with a pair of small piers. In doing 
Wiis care must be taken not to break off any 
part. After the tip is put i 
Srpend in the ual ra. 

‘he ren point fe orbbly the most si 
cult part to pat into condition after it has bees 
ajar.” Patent work wit 


‘Guirement canbe met wi 
| Sori ts e6icency is not materially re 
Aa mages it which as bern bet 0 
shape may be straightened as in Fis. 4. A 
block of wood, preferably some hard variety, 
is used as'a support, and a wooden block, held 
a end, makes contact from above. A suiooth 
| faced wooden mallet may. take the place of 
both Hammer and block: A good wa 

an auger bit for straightness is to 
night surface and revolve it slowly 
the space between 
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Building a Motor 


the space to the tap of the ci 
slators 
at 
p the armisture into place and fasten the 
srmatuire brush “supports and. spacers by 


means of two machine screws and nut 


dof the refed 
field anal one pole ef the 


pe Fusten the 
necting the wires 
‘diagram. Tertival 
Heade to the battery 


Winina DIAGRAM 

ow the mater wed. Cad repent the 

Sa yoni Sea en nae 
Sealing Varnish Cans 


‘varnish cans of the rectangular 
re often hard to seal propery after 
heen sed and the re 


we As ari 
tren exposed tt 
He feta se hat ca aed 
tipiiy. "One way todo Unt i to leave 
trginal creer untouched and remove whatever 
‘amish fe needed for the job in hand bythe 
ipl ete of chin Tis in. holes 
in'diagonaly opposite corners of thet 
Semi thee ‘i 
‘Saperted l 

an be sealed i 
‘hitled wewrden p 
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‘2° spent—*200 —? 


Because I 
sent for th 
FREE 
BOOK” | 


¥ stamp 
saved me $200 on 
the used carl “ 


bought’”—thousands of 


ple will 
tell you that! Because thousands of 
people, before buying a used car last 
year, spent 2f to get this booklet 
How to judge a used car.” 

‘They found out what to look for 
and what to avoid in used cars. They 


drive i for five days and then, if not 
‘etisfed for any reavon, turn it back 
ftnd apply the money paid as a credit 
fon the purchase of tay other cat in 
eck —new or wed. {Ie is assumed 
‘hat the car has not been damaged in 
the meantime) 


Beinn 


gotthe benefit of yearsof experience 
spent in used car buying by 
acknowledged experts—men who 
helped to write this free book. They 
spent 2¢ for insurance against $200 
mistakes! 


anymore, used car questions: 
How can you tell the model 
ofa used car? What do speed- 
ometers tell? How do you 
avoid “orphans”? How do 
you set a fair price on a used 
‘ear offered hy a friend? What 
do code prices mean? Why 
does the Studebaker Pledge 
giveyoufivedays’ drivingtrial? 

Isn'tit worth a 2¢ stamp to 
know howto wiselyinvest your 
used car money? Then fill in 
and ynail the coupon for your 
f "How to judge a used 


‘THE STUDEBAKER CORPORATION OF AMERICA, Dept 166 South Rend Todinna | 
Pao end me copy fT te eign a Used Cat” | 


State 


STUDE 


Builder of Champions ——=—_—_—_—- 


AKER. 


THE stress and strain of 
flying and landing calls for 
solid construction without 


increased weight. Screws 
are small but important 
items in this work. 


American Screws are estab- 
lished favorites in building and 
servicing modern aircraft. 
Made of low-carbon steel, they 
stand up against severe strain. 
Their sharp, gimlet points allow 
‘accurate insertion, and deep, 
true-running threads provide 


the closest grip possible. You 
can do any job better with 
American Serews. 

oy 

coo meme sie e 
stceus Seerws eas eras 


AMERICAN SCREW CO. 


PROVIDENCE. D.1..U.S.A. 


Put lt Together With Screws 
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Fancywork for Your Lathe 
the rule iy means of cleats. To pear 


dares pale end a lock. dere abl be 
applied and then removed wnil the table has 
been ‘and 


Bill of Materials 


i “ie = 
fs sont th 
SKE ne a 
gm, 
oe : 
BESS stretcher 4 
‘Drawer frat & 
feviica 
foci, i 
a 8 
Bermee 
& x 


ano bay vi was haa w de 
Tagroth vi octal bone one ton 


tickel-sver bolsers and shield, stag handle, 
‘Sevone ofthese knives at your deal’ ihe 
hhas'¢one in stock, send us his mame and $4.00: 
for RyB43. Ie willbe mailed to you peompely, 


pm 


A definite program for getting ahead 
financially will be found on page 
‘four of this issue. 
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Fancywork for Your Lathe | THE FIRST ESSENTIAL FOR GOOD WORK— 


a SHARP TOOLS 


centers nearest to the operat 
tun the lathe at slaw speed a 
‘wali the center lines. marked, along 
reached. Slop the lathe frequently and inspect 
the work, a it is impossible to take any 
‘aliper measurements 

Next mount the stock on the pair of centers 
farthest from the operator and turn as belore 
(step 8).."The stock is finally mounted on the 
true centers andthe sharp points cul away 
Cy 9 hei sae ul i sath 

‘Pleces that are not straight, such as the rear 
leg of a chair, may be turpel as shown in Fig 
BA piece of woox! fist one end of the 
Piece 40 that there will be the same weight of 
Inaterial oft each side of the centers. An u- 
‘even. weight would cause excesive vibration 
fl mks the turning tilt ‘The block i 
removed after the turning is complete 

"The next article, which will conclude the 
series, will deal with reeling and spiral turing. 


Waterproof Envelope Made = 
from Old Inner Tube and you get 


POEROTECT. rine tr ether A 
sudelfom an oid ner tbe, aeshowa owe | LhEm with the 
Jo tube i ent tothe ptiers ince and 

iis lors oa or hap of the srvelope Steck 
fen wih ber ttents The robber band 


“wwe, Carborundum 


—.| Combination Stone 


sarraix E, Anstrrace McCawx, master mariner and crafts- 

man, is the leading ship model maker of this country and 

has become well-known as an authority. He is Secretary and 

— i} ‘Treasurer of the Ship Model Makers’ Club, a national organi- 

GAD TO KEEP COVER CLOSED zation of men ‘and boys interested in this entertaining and 
| ‘exacting work. 


‘Auber cae fo preserving pagers rom dame- 
fete i eu tom © Garde. Incr tbe Every craftsman who uses edged tools should have a 

‘ Carborundum Combination Stone. It’s a time saver 
Se Ee and will keep your tools in that first-class condition that 
Slee. ii makes good work easy. 


‘Outdoor men—surveyors, civil engineers, id ‘wehag Captain McCans Kids to says 
builders, hunters, touriste—will find one of a 
these envelopes thoroughly damp prot ease “For many year T have, wid Carhorundum Sharpsing Stone and have at 
pa all ines ound them eoinenly satisfactory. «<7 have always insted 9 
toy cub members and others th the fet eaten fr 
{Ind that the bet way to sceure thi a the une of 00 o 
Silencing a Screen Door Carborundum Combination Stones are made of genuine Carbo- 


rundum, the manufactured, abrasive—hard, sharp, fast-cutting. 
with Rubber Bumper Called “combination stone” because one cide is Coarse grit for 
ANY devices are goon rans starting your edge, and the other side is ne grit for fnishing to 
Pueceret velvety sharpness. 


oul od te CARBORUNDUM BRAND 
ABRASIVE PRODUCTS 


reasonably. pod re 
ita can ‘be. abe 
thined at no cost by. { 


sping 4 stip of 
‘Cut an old inner 


tube atthe valve and. 
sit it lengthwise 


SSS aa 


4 
( } THE CARBORUNDUM company, NIAGARA FALLS, N.Y. 


\ 

srmip cur 0M OL. 

InWER TUGE AND PoumeD 
Rubber sence for 
‘Neoiay seen oor. | 


along both of this 
to the 


© This se om an advertisement in POPULAR SCIENCE MONTHLY signifies the approval ofthe INSTITUTE OF STANDARDS. See page 8. 


Wheres 
the can of- 
PLASTIC WOOD? 


Nop Ooh PAL OF. 


For the screws no longer hold! ‘The 
old screw holes have served their use~ 
fulness. You can_move the hinges, 
pethaps, but a simpler and better 
way by far is to fill the old holes with 
Plastic Wood. Lee it harden over- 
night, and there'll be solid wood to 
hold the screws as firm as when the 
door was new. For Plastic Wood is 
real wood in putty form, chat hard~ 
ens on exposure in the air to solid 
wood that will not disintegrate, split 
or crumble. 


PLASTIC 
WOOD 


(Ming U8, Pat. 08) 


Ie i waterproof and weatherproof, for use 
indoors or out, takes paine, varnish or lacquer 
perfectly, and adheres lastingly ta wood, metal, 
ceo, stone, plaster of fabric. For rebuild 
rotted” wood, repairing broken pieces, sli 
racks oF spliners, holding love esters, Pla 
tie Wood wll accomplish amazing results 

[An interesting use i training vines on stucco: 
apply a lump of Plastic Wood to the suceos 
inece 3 malo sre, and tun the necessary 
tide ins of zing or wie 


Plastic Wood Solvent 
To soften Plastic Wood, to clean it from the 
hhands or tools, and to prevent it from harden 


ing from too feequent opening of the ean, use 
Plastic Wood Solvent. In 25 and 50.cent cans. 
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Making a Family Motor Boat 


from pase 7 


i 


a 

F 

i 

: i 
8 

fy 
i 

af 


i 
i 
i 
: 
H 


Specifications 


ength over all 1h is, 
roy ii 


it 
L 


i 
i 
s 
/ 
Be 


te 


3 
ad 
H 
¥ 
{ 
&! 
4 
i 
sf 


F 
? 
& 

B% 
z 
F 
i} 
t 

i 

FE 


i 
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a AL Tis 
Se CTE ere. 
Sea EE a eaten 
Fee Se nw 
int feel at its lower — 
= ‘condof the ee propery 
Sinn ic hes ask combs, Ttraman may eof ape pew ult wp. 
Sl ith Mie nde vel i commtebores yup of two plo, bs mae to del 
"The keel may now be worked into shape. tapether securely. Fasten the transom frame 
roite Hae may now be thers, [pls > hak you wl hve’n doublet 
Hathsintane to nro ih omewhet Scat Et for ae plek code Secure sn vets! 


ee patting on the tranny doubly 
hen you are fey to assemble the back: 


ay 


‘proper 
leave the method of fastening them tn 

ingenuity, but he sure that you 
from an reference line, either 
ao the timber which i best the 


i 


hey st mare and pl 
"the amembled backbone on top of the 
teams ithe nthe hve ec cre 
the Ket l t inta them nicely Pa 
sl fasten the tm in place, an likerse brace 
ite temo ats proper gle 
ent the thn pie and 
careful ft them in place, securely sre 
{eon wo the frames with 34-in, No. 10 screns, 
‘til fmimes for Ue sn Baton, 


Start planking withthe her plank, that 
the top plank when the boat i right side 
‘and put ‘on frst one side and then the oth 
‘ding this alternately a0 that there wl eno 
anger of forcing the boat out of shape, ‘ie 
cs (three to side) must. ye sulicealy 
‘and wide to Teave plenty of material for 
‘timing the ends and edges to proper shape 
aod size. Use plenty of marine glue tn making. 
‘Spall seanns and other joints 
"Sccure the planking to the frames and alone 
the keel with Trin, No, 8 screws, and use the 
saine at the chine piee. In fastening the plank 
ing to the battens, use clinch nails, 
inched to the inside of the battens and 
Sept pt mare than, in "apart Breen 
slwaysbe difled for, und sometimes it 
Sell to dll for clinch sail, alway with 
‘2 Salle ‘drill than’ the sic of fastening 
Hance and copper (nal ne) | 


Tore, 1998 


A Family Motor Boat 
(Cnn frm ge 1) 


When the planking hax been finisbed, the 
fd theentire outside of the ball gone over and 
ited: apply a coat of primer, otherwise gi 
Tiel a conto ver’ Thee tart | 
hull over, place iton a couple of horses, and | 
ogee tn the clamp, erm Kae 


reasthook, and deck and deck her 
i Inf 


ng the 


z 


‘extending farther back, te ir} 
‘he extending farther hack, with perhape 
oveting beat orslds decks ‘re we. 
the longer deck in ws beam in. by 
in, may be gotten out on w crown of 8 i. 
Hi 


vei 


strengthen the Tull. In allthis the builder's 
taste'and idens will govern. 


vith 
‘bound nec 


ited or 
i wll not 
Hick to marine glue $0 the gle should either 
tbe, cleaned. off ‘or shellac ‘over. Bor 
painted boat my, favorite combination ts 
Totton, white tpides, and a bul deck. 
Vleesing combination i to pein the bottom 
antl siden and varnish the dec: molding, eat, 
i the Analisi 
fy isaways n pleasing sight. 

"What isthe West motor to use with this 
boat?” Any of the well-known ‘last Bor © 
Store wil give satiactin, Tt io fost = 
Inatter of how nich speed you want. "The 
inal wil pertorm satisfactorily with any’ of the 
motors lage enough to drive her to planing 
‘eed, and that tans better than’ fiftect 


der wishes, he may it the bull with 
‘steering wheel with tuitable throttle eonnox- | 
tions, 90 that the motor ean be controlled froma 
the forward seat, He may add a windshield, 
Ange a Ts, ‘and 


south whistle capable of 
Pras wo eon drain od 
ng heard for half w mile. Yow are required 
ohave an approved tspe of fire extingnher 
tnd two copier of the Pilot Rule (obtainable 
free ftom the U, S. Collector of Customs for 
our dvi). When ruining afer snow 
‘You are require to carry a combisation green 
And ret ght forward, and aft a white light 


that shows around the horizon. 
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Small bubbles vs. 


big bubbles 


How the former softens the beard faster 


and revolutionizes shaving 


HIS news is spreading fast: Colgate chem- 
4s, time has proved, have achieved a shav- 
ing cream of unique superiority. Its success lies 
in the creation of a lather with small bubbles. 


A new principle so easy to understand. So easy 
to compare with ordinary shaving 

‘The minute you lather up with Colgate’s, two 
things happen: 1. The soap in the lather breaks 
up the oil film that covers each hair. 2. Billions 
of tiny, moisture-laden bubbles seep down 
through your beard .. . . crowd around each 
whisker . . . . soak it soft with water, 


easier to 
scientifically softened right 
then your razor ean do 


Instantly your beard gets moist . 
cut and pliable 
down at the base 
its best work. 


Better grooming—the utmost in shaying com- 
fort. A world of critical men, after various ex- 
periments with big-bubble lathers, have found 
that Colgate’s is supreme. You, too, will agree. 
Let us help you in deciding—note our offer 
below. 


"COLERTE: Dep BAT 595 Flt Aven New York 


Phen snd ey FREE, the every tab of 
eS Res ens Oe cagio 


[UST try and show me! Then I'll 

show you what can do with this, 

Set of "Superrenches”. Know 
why? Because their chin heads and 
narrow jaws get in and work where 
a clumsy wrench wouldn't have a 
chance. And strong? Man alive, 
they're guaranteed against breakage. 
Drop-foryed, they are, from chrome- 
molybdenum steel, 
too. The next time you've got a job 
to do, get some real wrenches — 
‘“Superrench” Set ! 


Automotive Set 
‘No. 1025, 


ee 
“Superrenches” 
wie 1 dilerene 
3800 
Trorallpopaise 
mute and cap 
screws. Cheome- 
Gnisheds heads 
bulfed bright. 


yr? 


PRICE—$8.10 
in Leatherette Roll 


Ask your dealer, of write us. 
J. H. WILLIAMS & CO. 
“The Wrench People” 

246 Vulean Street, Buffalo, N.Y. 


Every "SUPERRENCH™ is 
Guaranteed for Life Against Breakage 


WILLIAM 


“SUPI 
(Chrome-Molybdenum) 


| factory di was te get» screen made 
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Old Bill Buys a Welder 
(Continned Sm nate 81) 


that 
the other men in the shop would be shielded 
from the glare of the electric are, which $s 
detrimental to eyes unless they are protected 
il dick glasnen This seven was tnd of 
an pipe Fumes Te canvas eas palate with 
radii | 
‘When all was in readiness, Old Bill, the in- 
structor, and one of the shop men went into U 
tackle the first job—a pipe mani- 


“The preparation of parts for wsding 
‘are welding than with 
ding the instructor told his papi 
“The ‘scarfs should be varefully. made and 
clean. Il they have been made with a cutting 
torch, they sbould be chipped or ground to re: 
tmove the light film of scale tet islet. It 
they are rusty, the rust should be brushed off 
before any: welding is at Foe a butt 
sreld, the cads should be scarfed at about forty= 
Be rcs for tre welding snd uifora 
throughout the length of the weld. ‘The reason, 
{or this last i that electric welding is wholly & 
process, without any meting, in the 

general sense of the word, and you sboold 

have as litle of it to 


Fig. 1. He told what voltages and currents to | 
uw for work of different saes, and which of | 
‘arious electrodes to select 

Several Kinds of 


The stronger 
veld be iy “ 
Foxe, this wel 
hh it 


the used, we have the lap) welds.” 


had been an attentive litener, "We 
tanks, 

* the said. 
thought that we mould gain time on them if 
they were welded. 


‘OU would”, the 


thea Tike this" He drew 
bench lke the right-hand view of 
Fig. 3.""'You must bend the angle flange to a 
ciivle and deli foe rivets. You must rll the 
Stell ated dell that also, as itis Woo stall to 
panel before rolling. Next, yout have all the 
Fivets to pat in, aod it emust be calked. 
fake such a tank with the welder, all Uat is 
Decessaty is to make the flange out of flat iron, 
troll it, rll the sbell, prepare the scarfs, and 
‘eld Logether 

“The flat iron is more easily bent than the 
tangle. "You can save ope think of the weight of 
the sbell, for the double-riveted lap jt you 
have Been using is only about sixty-five per 
cent efficent, hile the welded jotat can be 
Eiken as ninety perceat. What this means ia 
ollars nd centeis that you can make a welded 
Shell of one-quarter-inch plate that will be as 
iyag a etl sell madeatthreeiktho 


oa produced a sketch, Fig 4 
1 job, that we can tackle for a 
starter” hes. “Ite a stad fr tank tad 
wre have fiftea of them to make. The steal 
Boeing eat to length now." 
Old Bill left the group. He was thinki 
how many different Kinds of work be could do 
with his uew tool, of how he could accept work 
{Bat be hd formers le go oot ites, and | 
of ingenious wars of cufting costa. Some of 
these wil be described in a future ssue 


‘ask 
shetch ont 


MODEL AIRPLANES 
Fly—Only $1.50 £2 


Caw rs 
at ae 


iin ial ey 


© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval ofthe INSTITUTE OF STANDARDS. See page 8. 
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Realistic Wooden Revolver SILVER 
Shoots Rubber Bands ATK NS STEEL AWS 


for the Home 
Workshop 


Conting practically nothing to make, thin toy 
‘evalver gives «boy tach hamlets amunement 


{UBBER bands cut frm an old inner tube 
oe bs thet 86 ce 90 fk wah wenden 
pistol made as iastated, The length of the 
Knee depends upon the sie of the tube from 
which the bands are to be ewt If the bands 
{re from a Si. inner tobe, the distance from 
ie en of the barrel tothe otc on the hams 
{ee ahould be 9 in In other words, the band 
‘oul be stretched abot thee times 


nal "The width Your Workshop 


rs 
seas inchailibiebbied Needs These Saws and Tools 


Cut It Quicker, 
Easier, Better 


ASS 
lean, ace 
tec ingeerhome wor 
onands of big fore chop et mis 
B llowiew 
ie : 

= tes You getthe same "Siler ee" word 
es! — fences foe ting baer igs 
serearetos Ss ATKINS i for staying sharp longer tod for outasting 


ORs anes (Gu om) RCULAR wo or thee ordinary saws, Alto, you got 


Pe ATKIN 


pheees S, 


Kalsomine Stippled Walls 


ting, there are ATKINS Saws to save you 
‘me and mooey. On this page are shown 
4 few of che many hundreds of fine saws 
ATKINS offers che home craftsman, Aske 
Your Hardware Dealer about the swe you 
‘want, or write us, Use the coupon below. 


Seaannione, for mehina, tho suvsrer, whlch aoe a ‘other igo ‘exclusive features 
Sa Lan however even Weer ae | etter ‘which mean extra value 
43 (MMMM Too all sors of wood or metal cue 


Asi 
cect 
siaing it 


sponge, atipple finish in twortone 
tained by. preparing the surface, 
(first applying a plain coat of col 
Truth the material out pretty 
intel Tay i off inal directions 
‘ith the, sng Tet semirela stroke 
[Allow this fest coat to dry halt a day or more. 
‘The two-tone decorative finish iustrated 
imple to do.. The Brst 


4 Saw Booklets FREE! 


= cao Oey 


ilsteat, suppose a See ot ae 
wrth the general tnt ofthe room tobe light | tse are, to UNGER 


a on Ge yew anfer Bale ine | Se SE KNIVES 
ee od 
eaeiel eet eenon remeng ee 
Sees ight ban Bisel peg, ebro Sta 
The eced ot npc wih = wong 
hak tacpesenta var od specs Rees 
divas ponte” Spreads beatae ttsed 
alsomine on a board oF a sheet of tin and pick 
Sees hn ws tinea 
opie that fs tnpat ike wal with 
Be at the ha frei toe 
i he ater an ling ear ot 
Fos cnemeles I as iS 
ay nbetel wise ye toate ae Baieevien, Peri op pe aw 
ta sad od || $7 () CS Rome Wore 
Pinoy 


sree 


“” E.C. ATKINS & CO, 
Est. 1857, 428 8. Illinois Street 
INDIANAPOLIS: IND. 


POKE) 


ON’T let your strong pipe 

break up a poker game just 
when you're winning. Give Sir 
Walter Raleigh's favorite smoking 
mixture a tryout. It’s: milder — 
madefrom choice,mellowtobaccos | 
whosefragrance is keptfreshbythe | 
heavy gold foil that lines the tin. | 


LIMITED OFFER 
et the Uni Senet ly) 

your favorite tobscconis doesnot exery 
‘Sie Walter Raleigh, send us his name and 
addren. In return for this courtes, , we'll 
be delighted to send you without charge 
a Full-size tin of this milder pipe mixture. 
‘Dept 186, Brown and Williamson 

‘Tobacco Corporation 

Loninville, Kentucky 


<> 


SIR WALTER 
RALEIGH 
‘Who discovered how good a pipe can be 


I's milder 


POPULAR SCI 


NCE MONTHLY 


Here Are Correct Answers 
to Questions on Page 51 


1. There is no need for a funnel on a ship 
driven by any form of internal combustion 
motor. “However, a ship without funnels 
would have a strange and unnatural a 

lance to most people and consequently funnels 
fare fitted and used for ventilating purposes 
instead of to carry off the products of om 

tion. 


2, It would be pomible to design a ship with 
the propellers atthe froat instead of tn the 
usual stern position, but there would he no 
‘tdvantages and several dimdvantages. Water, 
‘alike st incompressible medium and 
the slip stream, o¢ column of water moved 
by the’ propeller, would impinge directly on 
the bow of the beat and thus tem to retard its 
sree ees hati hi withthe propel 
mounted forward encountered any submerged 
log or other obstacle the propeller would be 


propeller is protected. 


3. Within the size ranges where Diesel type 
‘engines can be satisfactorily constructed, itis 
‘more economical to operaie a ship with ine 
ternal combustion engines, but Diesel engines 
hhave not been successfully made in sizes large 
‘enough to run the great trans-Atlantic liners. 
Many of these, however, burn cil instead of 
foal under the balers to produce steams An 
important advantage of oll instead of coal in 
this connection is that the fuel ol takes up less 
space inthe hold of ship than an equivalent 
amount of eval 


4. A sonic depth finder is an apparatus for 
determining the distance from the bottom of 
the ship. to the ocean floor. It produces a 
sound which is reflected ack from the bot 
tom. ‘The length of time between the depar- 
{ture of the sound and its return in the formn of 

‘echo is carefully measured. As the speed 
sound is constant, the distance the sound 
travels in making the round trip can be cal- 


cilated accurately. 


murneys under water without coming to 
ice. The sir contained. in the sub- 

‘suficent to sustain life for many 

Sours witout the seo any‘tional mp 
In emergencies, a reserve supply 

air contained in tanks under high pressare can 

be let into the ship to replace the exhausted 


‘onfinary 
‘the center 


damaged, whereas with stern mounting the 


50°: 


‘ie Model Supply, Aton Big., Columbo, OM 
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MEASURE 
YOUR KNOWLEDGE 


with the 
POPULAR SCIENCE 'VERYBODY is talking about the famous “Popular Science 
QUESTIONNAIRE Questionnaire.” Doctors, Lawyers, Professors,College Grad- 
9 uates and thousands of others have tested themselves with this 


41. Why dogs radium continue to 


y Questionnaire. In the panel is the list ot piesions of which the 
Bee que bent for thousands 


Questionnaire is composed. How many of them can you answer? 


Like an Old-fashioned Deri Free) sho bearemaslable 
Examination air: 
facts about scientific questions in- 
Maye atk soa ibs! this to easily remembered paragraphs. 
test cat ly, ling tl tions: 
Slowly and giving thought toeach-~--SPECLAL OFFER 
one? When you cannot answerone Tue Pocker Gurwe to Scunce is 
Satisfactorily to yourself, put a zero NOt for sale. It is offered to you 
(©) beside it. without one penny extra cost with 
i a 14 months’ subscription to Por- 
ere an ee eat tian Scuce Mon. 
tory answer. Then when you Poruis Scams Monies Etc 
ties on” from where Tue Pocker 
Shines making’s mark SF 100° Guibe 70 Scimer leaves of” Thx 
Tisslieaneldfahinadena- TOPS GUY Se You a hs 
ination, but you will find it fas- 
crating Thee cecnbaieall ly to right now—Porutar Science 
Go with the wander ofthe werla  Mowrate will give you all the im- 
Plive in All can begiten mois Portant, interesting and new dis- 
pid giclee aan Joong 9 coveries of science for the next 14 
any person of education. Te ahs d 
All of the questions in the far pl takes over 300, arnelet, he 
mous '"Popular Science Question. readers of POPULAR Sctmnce 
naire” and many hundreds of jfonrnuy sll that has happened in 
ees ere Soe tees seamen, the scientific, radigy mechanical 
for the first ime, in one book— and automotive fields 
All that you probably ever will Your Name in Gold 
want to know about science istold ‘Twa Pocxrs Gusoa ro Scunca is bound 
in this one 284-page book that will in beautiful flexible fabrikoid. We will 


fit in your pocketor gracea library 2? Your name in 22-carat gold on the 


table. Curiosity-satisfying facts Cost to you if you use the coupon below 
abouttheworldweliveinaremade immedi ta ee of 
instantly available to you in simple /e extend to you the Special Offer 
question-and-answer form in 3.14, mgnthe subscription to Porusx 
‘Tne Pocker Gurwe ro SciENce. fhonth would be $350) withthe Twr Poe: 
You iste sescred of the ac- an iGosce' 20 Seamrce— all See SS ele 
curacy of the answers in Tue the postage. If you are already a subscri- 
Poe Ganee re eee TRE ber to Porutan Seance we will extend 


your subscription if you a 
pashan CUNCH RE, yoursubscripton 14 mond ifyou accept 


5. How do we know that the 

‘Sars sowly sheinkinal — 
(6. What fsan electrte current? 
17. How was petroleum formed?—— 


13, Why does heat expand, 
sha Gold contract them 


otter intend of coker! = 
17, Why ia fost more likely on 
% Yer cloud 


Palas 
7 would, mem whimsy 
2 ebdeaie a tre wren plots 


py 
THIS PAINT 
Was Made For 
The Handyman 


‘Tue chap who likes to do things 
around the house is the type of 
home owner quickest to appre- 
ciate the qualities of Medusa 
Portland Cement Paint. 

This paint is for masonry sur- 
faces only. It is not a compet- 
itor of oil paint. Ie comes in 
dry powder form; is mixed with 
clean water on the job. 

Easy to apply, Medusa Port- 
land Cement Paint gives you a 
permanent, clean, dampproof 
coating over basement or other 
masonry walls. Here's ajobyou 
cando yourself—with justifiable 
pride in the finished product. 
No special skill is required. May 
we send complete details? 


MEDUSA, PORTLAND CEMENT Co. 
Gleveltod, Ohio 
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What Is Ahead in Aviation 
(Continual from 2ace 18) 
{years ago some of the best authorities on avia- 


design during the last two or three years has 
produced mumerous types of small airplanes 
which are much easier and safer to operate 
than was considered possible a few years ago. 
‘These improvements are being continued. 

tis safe to say that in two or three years 
the average man who is athletic and can drive 
‘8 motor car will be able to buy, at @ reason- 
able price, an airplane which will be a safe and 
[practical vehicle for his use 

‘Asa natural result, there is considerable talle 
throughout the country of flying clubs and 
aviation country clubs, where members who 


lanes. ‘The ies should appeal 
Enthusiasts during the number of ears abead 
while airplanes still remain—like 

Tile of some years agortoo much 

for the average man of small means “re 
use et 4 
trained as experts for commercial fying 

tien and in Ue of wor will help poppty the 
‘demand for plots in the Army and Navy. 


ENGINEERING 


Avexaxper Kuey 
Prd of Arve, How Tort Unity 


at andi epee 
{ake run, ‘The safety of fying wll thereby 
te jreatly increased, and it wil become por- 
sible to use smaller fies than heretofore. 


a given weight ska given speed wil be greatly 
‘eral "To achieve thi vance diners 
wil use interoally braced wing with no strate 


Stone wil oe peaty educa 
oa 


Epwarp A. Stixsox 
Provident, Stinnon Aiveraft Corporation 
CCEPTED basic design is now i ted 
Ace design is now incorpora 


Silver Ace 
Hiying 


“It’s hot sport to see how 
good you are flying your 
Silver Ace.” 

Says Air Mail Pilot 
SykSarmn he the AM 
Fie eto sieaeo 


ate ir maneuvers ia 
Try fascinating. Tes how port sae 


how. geed you are'fn fying: Your Silver 
Lote 


Flying Enthusiasts the World Over 
fare always attracted by the beauty, sclens 
ry ra tag rgrormge t 


‘hee modele a Bowen 
Fekete Fairchild yen 


AERO MODEL CO. 
Dept. 6 

sre Water rive 

CHICAGO, 


THIN HEAD MODEL 16° HINSDALE 


CHROME VAN, 


Pollhed Joninge Restrately Milled 


ileum we ot wrennhen fs fovalatie 
iateas tented chron punetio els ARE 
tack hots ach wrench ind esdualy. 

Tha Sw Pare FREE yu re rm hi ad. 


LE MFG. co. 
5H, De 8, Cs, 


ZIP-ZIP 
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What Is Ahead in Aviation 


(Continued from pnge 


ined when mass production and motor cost are 
sueh as to keep initial cost and eost of opers= 
tion within bounds that will return prot 
both on short ancl long distance hats 
“Meanwhile mich research is being conducted 
‘along the line of helicopters and plates that 
te vertical lift. ‘This type must come 
‘der to meet the demand of the 
a "fivver” type of plane suitable 
if aod take-off in restricted districts. 
on i definitely heading for more speed 
‘anil the elimination of the human factor ia the 
‘onteol of the plane itself. Railroads are now 
‘equipped with automatic signals and « salar 
System must be found for the operation of 
firplanes ited to carry their pay Tad at high 
Speed with safety and econouy 


MAIL, EXPRESS 


PR Laci 


He ONApLY ral ot | @'x214’ NewModel | 
A ieee eeaeteeee cew'e | SOUTH BEND Jr. \ 
elie roe it | Stee EAT ATE 


public 
Fa dan 


Riera Weship Lathe immediately upon receipt 
fort and ally ox sboard tains of small down payment, and give you 


the 


ger corporations will 
cian who raved veritable 


10 months to pay balanice in equal in- 


where the executives can work, b stallments. With each Lathe we send 
ces, and Keep in touch Free Complete Instruction Book, ie ttatt 
fices by radio during Hight. “How to Run a Lathe." Shier nie: one owiehe shawn baw 


Airplanes will be used for adv 


business, of both: though 
poplar demand tn thie Geld 
plane that is foolproof and that ean be kept i 
re garage atid flown off the root, lawn, ot 
treet 
“Trans-Atlantic fying will be sceomplished 
boy Tighter-than-aie niachines. "OF this mel 


AMPHIBIANS 


Icon I. Sixoxsxy 


Sad Month ntson 7 ‘ne 
cach sie phn eee 


shows larger sizes of Soe 


lathes from the 11" 
the coming ten swing to the 24" 


sie eee 
Silane ch wil tone | was RR ese Sone B cen = en ot Sous 
vpe of privately owned air. | fined Motor Driven Bench La 
Pte possblly of operating from eit | =P KEAN bee 
lund of water permits reaching the center of ery ge 
most cit je Fomrd ‘on @ river or harbor. a 
Wipcret ete 
moll mulieneet areal 

taser at dorcoprent wile the ant 


ion eure inte te eee | Boice @ B. = Can't Be Beat 
Poster chafo or plnges iltenire: | fy Cal ies: etalon anritlg” the feet‘ 
"Brrr age alan caring ty Mew Wetton of Bech Woodring Blah 
Anpest very 008, Hench Cireular Saws, 12 inch 

fo the question of regular trans-Atlantic ‘and Inch Band 
sing will he salve fest for maikearsing ws, d-inch 
only and immediately thereafter for reulat 


Appears to be large multi-motored amphibians 
‘operated in conjunction with the Armstrong 
Seadrome floating service stations. 

ill further will probably come the new type 
plane with highly (Continued ox ge 125) 
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You can 


HAMMER 
the head of a 


Bridgeport rep 
ee CROWN 


The beh red roan 
stop the handle der. 
Wie Degeport Kec 


Crowne 


‘want! ‘The hexagonal 
wead—at the top of the 
jece blade—receives 

Blows on its broad 
Tt protects 
lie- 


aid 

ee surfor 

then, prevents 
ti loosening. 

Breigeport Red “Crown 

rei native Service 

‘ter “most screw 
oifers ure bones broken 

“nd buried. Below are 

four reasons. why” you 

should fallow the exantple 

Of master craftsmen, and 

Shoose the Red Crown. 

‘Ask your dealer to show 
ou the Bridgeport Red 
Srown—identiied by the 

| brighe red crown atop the 
|[handle. 4%,"5%, 6°—s00 Guarameed 
tach. it he cannot supply 

You, order direct. 


|Why Craftsmen Choose 
| Bridgeport Red Crown 


1. Yon cavt ttt the ale 
=the hexagonal head ard heavy 
2. 


¥ 


eal iver prevent turing 
‘Yous can hammer the eae —it 
rad scel rurare thes the 
Dios and protects the handle: 
‘You can pry with ities one: 
piece heat rend Mle" wilh 
onda remendous leverage 
‘can chisel with seis 


| 3. 


‘Bridgeport, Connecticut, U.S.A. 


port 
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(Continued from page 125) 


sega ot and n,n aia 
air kept under approximately normal 
Preaure, to" permit’ ying at high elites 
Sith spends of say 400 to 300 of more miles 
in hour ‘This type, however, will never re 
ce or even approach the suber af com 
lrtabie, low-lying airplanes traveling. not 
‘more than #00 miles an bour 
“The digibe will probably have some suc 
cea, nae be the fon crf to are arene 
ti wo, testo. oo oe 
‘elicopter em a, ail in 
he fmf very raft to be ase for 
taxi service—posly from ri 
to'a ying Gli, oin between points in a big 
iy to weve tral congestion nosed BY 
Stlomebiles 


SAFER FLYING 


Epwarp P, Warxex 

+ relenon of Aromat Boateng 

eR Tea Pacheco 
IIE. next few years are likely to be less 
tuarked by sensational improvements ia the 
sirplane itself than by advances in our know: 
tog of how to use it succesfally. ‘There will 
tettn increase in safety and reliability for com- 
mercial air transport and for military opers- 

tons which we all owe arly om 
tents ia the irplane itef, partly to better 
training and technique of the pilots, but very 
it ‘unproved provisions made’ on the 
if foe lng. distances 


Te hy the 
above the cools has beens ticklish anda 
thasardous business. It is reasonable to hope 
that it will become commonplace and unex: 
citing. Better lighting, better aviation felts 
‘provision of ruio, better weather serv 
Ire, and better instruments for the airplanes 
themselves will all contribute to that 

For the private pilot of comparatively 
‘kill the future holds prospect of greater as- 
surance against accidents. Much has been done 


wining 
Spleen ea treet fae 
ieee vie omer ier 
Se 2 Si he 
cine amd aoa ap 


RADIO AIDS 
Dr. J. H. Devuscer 


Principal Phat, 8: Boone of Standards 

TIE fate the base of weather wll 

ot be permited to delay or cancel fights 
as prose “The pone ange wil be 
rout about by radio. 

"The scrvce of radio to fying will be in three 
steps 

“The fret will be the provision of radio tle- 
phone bulletins at regular intervals to all air 
Panes in fight. ring peceary formation 
Shout weather and landing conditions. Star 
Sime ay ei eet hy he Depart 
tment of Commerce to 


Sed sans wl ude og te 


indicate to the pilot his distance above ground 
‘at cach instant, as well as indicate the confines 
‘of the landing area. (Contimard on pase 127) 


(A Snoreme Achiveement 


Value aN 


Rises from Ground—Soars 60Feet 
“The Red Ane Combat Pursuit 


inthe world of model 
‘hat il nt i 


saan ee 
Pe eee 


"ior Only 800 


3) 
(\a\ 
KE 


ie able 


Pion outta 1/5 cot. 
tinal ea Scot oleay work: Wras forsiale 
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‘This development is now in the rese 
‘The advent of radio in general 
airways will give the answer to the hazar 
the weather. It may be confidently expected 
that this will introduce a new era of commer 

Cal reliability of aie travel nnd transport. 


NIGHT FLYING 


Maj. Gen. Jou F. ORvax 
1,8 dela Poet 


TS 25st we Inve een, ce 
Darticularly in having developed night fy 
ing’ standards worthy. of nln. "Its in 
Frrtance will be understood when it i noted 
Tint the commercial ‘value of speed in the air 
Jementured by the tance that ean be flown 
‘clone of the business day to other 
distant parts of the country, to arive 
ng of another bust 
es: fogs oreright 
mal service between New York and Chicag, 
in other snhiar services between large cites. 
Ineresing the termediate land 
ing ks a 
moving one re 
IAs to fog, experi 
fipate fog in the 
Other experiment are be 
reing lamps and rays of 
Te the ent ore 
development in qusing rad 
nication “between pla 


ity at 
Theing, made with 
wis kinds. Per- 


ong this line is the 
beams and radio 


ceabin oF 
motors 
ble to the mech 
new Burnell 
Research 


"There seems to be a eal fast 
Prectation that sline wx m Tost may pass 
Bet and « nonexplosive fae be substiteted 
"tumor companies aera are 
upon amphabians and seuplanes, which despite 
UHR ter cnt of aatnane tha od 
‘lanes cam operate with greater facil 
{ie cout and on waterways throughout the 
in some eases they ive closer p= 
Rt business centers than the nearest 


‘vertically or at such an angle aa will make 
Tome runway unnecesary. ‘Though this of 


Tus, nal the experimental stage, great 
presses been. mate lai in the 
t ly Koen ts 


Pyrindmill” type of craft 
the “autogiro.” However 
siderable runway for takin 


FOUR BIG GOALS 
CMK 


AVIATION in the Usted States iow de 
nitely commercial rather than military 
insofar as the public interest is concerned. The 
igreat objectives of the engineering division 
fimg be briefly outlined, as follows: 

TReduction of all elements of risk to a 
point where travel by ai sax sae a tard 
5 ral 


of cost of operation to a point 
volume ean be ear 

ances at rates very slight 

escent of rail rates. fae 
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The Outboard Motor 
“That Folds Like a Jack 


Sap! cice sharing a 
knife you fold this motor 
oreasycaryingandcompactstow. 
age. Open, the SuperEltolightweight 
i faed motor for every average 
outboard use. Closed, 
‘age that slips easl 


The Super Eko hinging device ( patent 
for) betogs eotiely ‘new 
Sf outboard compactness an 
to. Gober 
cottagers 


chores 
pod 

Sheet ares ft 
wet. 


the: Lightweight 


exhaust cannot be heard! 


ast 


nife” 
\ 


'samidget pack- 
into luggage carrier, 
locker or on the running board of your car. 


led] 
rds 
4 


port 


The Lightweight develops mot pow. he Super ELLO” 
“ikerot horsporer 

BPS mete a 

Metinekly 


Te te unbelieval 


Ligh 


oul 
LTO DIVISION 

Gurtiard Motu Corp. 
‘ie Evinrude, President 


4 few yards distance the yy 


it booklet! 


Send me the Lightweight Booktt 
Nemo 


F Addeou 


Eduction. ener. his 
fine micron sit wo 
Know life thae cane be seea 
with uaaided eye, Tiny inser 
Toot like monsters. 

Plane and mineral life re- 
vel sew wonders form 

nd colors Used by sto- 
Hears, densises, phys! 

fa home, ote, 
shoo a ako 

cal qualities. a 


Top Gace, Coker medals Sse to Sys. Canal Free. 


Wollensak Optical Company 


1872 Hudson Ave. N.Y. 


A definite program for getting ahead 
financially will be found on page four 
of this issue. 


The Waco Wonder Shop 


i] 
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Simonds 
Circular Saws 
for home work- 
shop rigs 

a e 


NO matces what make sawing 
‘outfit you use in your work: 
shop, # Simonds Circular Saw 

‘and lots of grueling ser- 


vice and give you results that 
exceed your expectations 


ae 
es arhaa ae 
fay a Ge 


Simonds Saw’ 


cel 


specimen of fine workmanship. 
Leading manufacturers of 
portable id home electric 


Suches will supply. you with 
Simonds Cireulse Saws. Look 
sent-on request. Write for ie 


SIMONDS SAW AND § 
See Mater” 
burg, Mas ? 
1 ONDS*.. 
\Circular Saws 
fit all types 


_of portable _ 
rigs ) 

SIMONDS 

SAWS fM 
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Hanns M. Haxsnoe 
Prendent, Wesarn Air Repres 


QVERSIGHT transcontinental express and 


[Passenger services at rates considerably’ 
lower than the present ‘by surface ear- 
riers is a definite fr airplane trane- 
portation within the next decade 


‘Dering he current year transcontinental 
service should be brought within twenty 
{ourour Hat, ssing tnmneciately weal 
clpeest, which acrnetical eoyfonere od 
salt to be for short uf the elisnte devel 
‘ents in the Bel 

Tecesssed opeed ‘na ing 
enero wil 
Srecpeee aad pasenenr 
‘rentualy airplane tr 
‘hit only the most deyrodable and comfortable 
tine of travel but seo the cheapest. 

“The futore af aviation Fete sth ibe com 
seul sigwaft tasalostaress ta the ages 
{orwhich they meet the demands of improved 
“The cheap, fas inate 

cheap, fst tranoportation ultimately 

available by ale caries’ ould hangs cot 

‘tne tread of travel, permitting salaried men 

{nd women Living on ihr cons to spend a 
ie de eon thes aon 

Sealy al of the begs plone maw | 

ole ie prec te beperop vat act 
‘remanent keeping up wil 

for planes. "New eleways tre being opened the 

Tore: and facets te bales fags bent 

Producing equipment for" contemplated par- 


ONLY BEGINNING 


F. B. Rexrscuuer 
Prose, Prat ond Whilcy Avra Coen 
Prd, Nareneciat Chembe of Comore 


1 
A5 Miles Per Hou 


methods of to Play! 


ships, the’ 


Eiiet 


{fnancally responsible groups are now engaged 
in exploiting this Geld. (Continued on aoe 122) 
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‘Continue from ouge 128) 


‘equipment. ‘There is still as uch, if wot more, 
‘development work to be done than in any. pre- 
vious period. “Aviation sill eeds the engineer 
Innre than it does the manufacturer. 


MORE AIRPORTS 
S.M. Famentp 


President, Paichid Aiton Cortoration 


due tothe. limi 
quantity in which 


owner will be 
nce of fel 
trouble, 


Toad, Planes will not be all metal or all wood, 
Dt of artical composting, 


BETTER THAN BIRDS 
Guserre M, Bentaxca 
elanes Avera CorPration of Amerie 


ted the 
‘of tna 


Previa 


[HE invention of the whee! 

biggest progress from the wal 
‘The arfoiled wing is in the air wl 
is an the grou 

‘Today we iy better than binds in certain 
reqpects—in climbing and speed. Excellent aie- 
planes are fying with margin of safety that 

‘popular confidence and enthusiasm. 

on is headed toward standardization 


past year has been increasing use of metal—a 
[Promising eld for future researc due to sear 
ty of airplane lumber and the sendy impeowe- 
tment of metals. Present eng 
‘ynamie information is 
‘only to design any standard type of plane and 
As, ut also to construct lant ships of the 
‘What we nec 


i ability. 
“The new large and powerful airplane of the 
faxgre wifhave nore inn ne plane al many 

ines totaling thousands ‘of horsepower. 
While there will be a prevailing future dessand 
for monoplane types in small and medium 
sized ships, after reaching a certain sie we will 
‘tum to the multiplane asthe best compromise 
Detween aerodynamic design and structural 
practicability 
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PTR er Beg Witggpe wil od perorme 
ace, benuty and durability no motarboae of 
anywhere near its price has fered before. 
‘Thats why ic occupies is present unchallenged 
position ia the boating feld--why ies the most 
Popalargmallronabouteverbuil ADee Wite 
pecianay atoes es sac te tose oa 
sereice, Baished and furnished like the 


TheDey Wi oom Foca con 
Sarhecaenaree meer 
pennies Riise nt 

ae 


16 FEET LONG 
54 1N. BEAM 
DOUBLE 
PLANKED 
BOTTOM 


‘535 


ALLMAHOGANY 
COMPLETE PLEASURE 
rom CRAFT 


SAL your workmants side 


site SS | = 
Urging SPEED | <t2S 


'y for Motor 


Ieyou stood beside your machine 
‘operator, pointed out his produc- 
tion-toal’ every minute of the 


chy— “Aucomatic"— 
You'dkeep him keenly intenton —‘It_ counts the poteceey and 
his werk? "You'd keep him alee. ‘Keeps it HIGH by every-minute 


Hexe'saspecialized Viepex. Root 
Counter with standard attach 
ments, oa a Brown & Sharpe 


check-up of the operator. You 

et the councasyou get the work, 

$0 machine an be fun (without 
ing to count) until sched- 

‘led runs are completed, 

Price of this Counter, with attach. 


to Keep things moving. You'd 
to step-up his 

ake more money for hinwelt 

and save you moncy on his time 

and machine-time. 


ThasjutwhateCounerdoce—iom PEG 6 is Center ci arn 

Receertsitasecee-tee eh Cole Sec 

agra ap epee age gag oe 

ences Paes 
= Need uconronereo >~ 
~ = 


Hardware 


Dealers are 


“Onehundred 
Plus” screw 
river is a typi- 
calStanley ool, 
having that 
strength of con- 
struction which 
you instantly as- 
sociate with the 
Stanley name. 


Thehandle is made 
of tough hickory, 
and is guarded wit 
leather washers. The 
blade is fashioned 

from one pieceofatecl 

and tempered its en- 
tire length. 


‘Youcandepend upon the tip 
not to chip, even when used 
con the most stubborn screws. 


‘Ask your hardware dealer 19 
show you the new Seanl 

Plus screw driver. Made in 
four convenient ties for oe: 
asional oF continuous use. 
$5, 6 and 8 inch Blades. 


THE STANLEY RULE AND 
LEVEL PLANT 


New Britain, Conn. 


STANLEY TOOLS| 
‘The Choice of Most Carpenters 
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biggest thing I got out of Africa,” he said, ax 
tte mounted the stairs to his private study 
Just about a year i 

Bat it was not 


it will help everybody who works, from the 
bad of a great busineas down to the corner 
fpr, to get more out of Tif,” he mid, 

Shyer to my question. 
“How will changing the calendar accomplish 

ig 

_imaking it exsier for people to enjoy 
ring them, fn many ene, ore 


Past wes oh easy fallow. Mr. Fatman 


mel or loved Splish aa Sor te ses 

the 

More 

‘money with lem work means more leisure and 

fgreater means to eajoy it. and Uhat isthe most 

{important thing in life. Tam interested, prism 

arly, in efforts to show people how Uo get 
‘out of life 

Now, the more highly standardised our 


te ean put into everybody's pockets.” That 
is have more time and op- 


year devised by Mr. Moses 
1h" Coteworth, long step toward the better 


‘hich everyboxly 
‘ill have ample leisure and means to enjoy ie 
When the 
185 different sciemes were proposed. At that 
time the thirtees-month plan war mot regarded 
very favorably in Europe. T think {am safe in 
lag, however, that it i» steadily gaining 
frou. Tei the most radical ofall the 
|i ‘changes, but in operation would be by 
far the most elicient. 


i po ground for reasonable objection to chang 
‘again. Julius Caesar established our own 
calendar, Augustus Carsar changed it other 
Toman eaiperors tinkered with its the Council 
of Nicsea changed it again, Pope Gregory VI 
‘changed it 


‘en 
“The Cotsworth calendar is in step with the 


spirit of the times and te no tore radical then 


the twenty-thind of the month, 
ad so on. Curiously, each month 


‘are some persons who are 
Saco ie 


| Should bate to believe 


“thas heen proposed by 


‘worth and generally accepted by its adherents. 


Tf there were only 


‘would have 
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| Seyi amon Po omer 


Sparkling, 
Silvery 
Designs / 
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Just plug intoa 
Carter wall plate 


and you shall have 
music wherever you go 


No longer is it necessary to 
xy in ove room ¢0 listen 
the radio, Carter Wall Plates, 


‘aay 0 wal 
radio to operat 


la WORKSHOP 


Electrically Operated 


A definite program for getting ahead 
financially will be found on page four 
Of this issue. 
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368 days in a solar year, we could simply 
divide them evenly into Bfty-two weeks and 
assemble: the weeks into four-week months. 
Bat it happens to take the earth just a shade 
less than 651i days to rotate around the 
sun—305.2422 days, to be exact. When Julius 
Caesar established our present calendar, in 46 
cy he compensated for the extra quarter 
of ‘a day by" making every fourth year a 
whole day longer, leap year. But in the course 
Of four hundred years this amounted to three 
days tuo much compensation, 40 in A. 
1382 Pope Gregory V1, on the advice of his 
fastronomers, introduced additional compen 
sation by decreeing that centennial years not 
divisible by 400 should not be leap years. 
He corrected the error and other errors tade 
in establishing the Julia 


This adjustment 
claps time pret 
froma tae jceustomed. the 


tan extra da 


bruary 29, every 


Cotswortlt plan would have the excess 
beyond the Bity-two weeks of the year 


The 
latter, leap-day, would come on June #9, be- 
tween Saturday’, June 28, Sunday, Sol 1, thus 
‘making another extra long week-end for sum- 


“One of the valuable phases of the thirteen- 
‘month year as planned: is this recurrence of 
long week-ends,” said Mr. Eastman. "It wil 
bbe up to each nation to decide what to do about 
the celebration of national holidays, but those 
‘who are backing the plan hope that all an- 
hiversaries which are’ celebrated by public 
holidays will be observed on Monday, regard- 
Teas of the actual day of the week wn which 
they fall. We do that now when the Fourth of 
July, for example, falls on Sunday: it would be 
jest ag rensonable to do it when the Fourth of 
july falls om Westnesca 


‘do 
not sound absurd to celebrate it om the second 
inatead of the fourth of the month, 


“YP EHAVE good precedent for doing ust 
that, in the ease uf Washington 
day, which {observed 
ion ae a holiday om February #2. George 
Washington was born, as « matter of fact, on 
February 11,1792. When he was twenty years 
‘ld, in 1758, England and the English colonies 
ian calendar, which every 
‘ther civilised nation except Rusia and Greece 
Itad long since adopted. By that time there 
was eleven days” difference between the "Old 
iyic’ or dolian calendar and the new one, 0 
leven days were dropped out of September, 
1752, making it the shortest month in history. 
“Allansiveraries continued to be celebrated 
on their nominal calendar dates as before, but 
sehen the people of the United States began to 
‘beerve Washington's birthday ax a holiday, 
‘many years after his death, some pedantic pre: 
slans insisted. that the’ dropplag of those 
leven days in 1752 must be taken into account 
nd. that the anniversary of Washington's 
Tirth must therefore be fon the end 
instead of the 11th. Washington himeelf never 
thought of that, bat continued to regard’ Feb- 
ruary 11th as bis birthday, as long as be lived. 
=o it really \Contnaed on pops 180) 
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IE sixth feature, illus- 
trated above, consoli- 
dates and perpetuates the 
benefits of the five others. 


‘This 4-Pillar Construction 
insures fixity of filament, 
grid and plate in their cor- 
rect relative positions. 


‘Thus Raytheon Tubes are 
“healthier,” longer-lived, 
and produce no micro- 
phonie noise. 


Raytheon features can be 
found in Raytheon 
‘Tubes, only. 


RAYTHEON MANUFACTURING CO, 
‘CAMBRIDGE, MASS. 


Evolution in A. C. Tube Design 
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Ownership! |: 


You're proud to possess 
PEXTO tools. Built by a 
manufacturer with 110 years’ 
experience . . . who knows 
how! They'll be just as good 
tomorrow and for years as 
they are today. That's why 
“It Pays to Say Pexto”. 


It’s a complete line, too... 
just about everything that 
you'll ever need. We'd like 
Yo send you bookiet "S™, and 
then the next time you're in 
a hardware store, ask the 
man at the tool counter to 
show you PEXTO. You'll find 
worth while 


Screw Drivers Snips 
Pliers Squares 
Pruning Shears Braces 


“It Pays to Say Pexto’’ 


‘THe PECK, STow & WILCOX Co. 
Southington, Conn. U.S. A. 
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is observed on one day oF another, 
spirit of the observance that counts. And by 
observing as a holiday the Monday nearest to 
‘each national anniversary, we provide a week- 
fend of two and a half days, of for those who 
ido not work on Saturdays at all, as is beeom- 
ing the custom in many trades and industries, 


II holidays on 
Moning, Mr. Bastecn pelted out aet 

to calendar reform, but is the logical 
‘outcome. Under this plan our principal Ameri 
‘can holidays would be observed on these dates 


Anniversary Present New Date 
Date 
Feb. 12 
Birthday. Feb. 28 
May 30 
Jefferson Davis’ Birth 
June 3 June 2 
July 4 July 2 
Labor Day First September 
fonday in 
Septem! 
Columbus Day Oct. 12 October 9 
Armistice Di Nov. 11 Nov.® 
HANKSGIVING DAY, traditionally on 


the last Thursday in November, depends 

‘the President's annual procla- 

Mother holidays being 

observed on Monday, it is probable that a 
ive President 


nkagiving Day. ia wl 
fallon November #3 every yea, the lat Mon- 
Sein the ooh 

Kew Year's Day, under the new calendar 
Sey be peel ly Ge ate eae” 
peal the extra "ear 

‘hich would be nether Saturday oor Sunday 
Tut simply December 2th. Many would ob 
terre "Year Duy” on an extra Sabbath, 00 ht 
might be that Monday, January 2, would be 
Sberved asa holiday 

Christa ane Easter, being asc religious 
feativaly would be determined on dates to be 

fet by the churches. “There s nothing in the 
plan requiring s change tn the date of Christ 
thax but ante’ December 23 under the new 
Calendar would be. the exact chreotiegic 
‘Stuvalent of December i" under the present 
‘Slendar, Monday, December 23, may be 
‘opted as Christinas Day: Inthe past 
ther dates ave been observed a¢ Christos 

‘An enentil part of the plan, however eto 
fics date for 
relics fee 
Sieg aoa 
by thetpinss of he moon, be the Sunday 
her te frst fall moon following the vernal 
Sueomss which occur usually om March 
Ester imay thas fall om any day. between 


March 22 and April 25, a period of thirty-five 
days. In northern countries the earlier date i= 
still winter, while the latter date is advanced 
‘pring. "The Christian world is to 
‘turn out in new clothes at Easter, but the char- 
acter of the goods purchased varies with the 
date ofthe feast, thus introducing an unsettled 
clement, or one which varies from year to year, 
into the whole textile and garment trade. 


TEED, get 1 este pmencnd te | 


springtime symbol 
world, and as being most satisfactory from 
business standpoint. ‘The consent of the great 
Christian religious bodies must be obtained, 
sg ogem, bfoe ach» Heed date com he oe 

5: indeed, the whole problem of cal- 
fie ees apes ngayon 
of the churches. 


Build This IDEAL Flying Model of the 


FORD MONOPLANE 


TERPRCT 34 mint 


A 


snare 


del Aerplane& Supply Co, Ine 


ent, New York Ci 


“Open up” and skip 
along the waterways! 


cy and 9 frothy wake! 
il Gt fone ek fal, op 


oer ne eh en yo gen 
and 


he outboard ot” 
‘han attocracy'of line and gracetul Ges 
‘Sel churn bie water int white at an atone 


mee 
Ss, Fe oy hic iy 

Feo ert erat 

all 


Feo 


eho and ele 


cs tice 


“Old Town Boats” 


‘ELECTRICALLY 
sekgiaordye 


duge SPRAYIT. 


Write Dept. PS-6 for 
‘Hesistance Date 


1S Varick St. New York, NX: 
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A touch and it's done 


See h 
FREE 37552210 
esta has 


alee 
trom’ sn etre, 


pcan ao 
Bele sie mente 
SSS arses 
Use Kester for: 
Scale ena 
pen Mian center 
KESTER 


METAL MENDER 

‘The Household Solder 

CHICAGO SOLDER COMPANY 
is 109) 


4206-08 Weidhtwood Ave, Chicago 


ine 


{forint fon toavalabe rkewiere re 
obtain supplier aul materia 


International Engineering Corp. 
708G Westory Bide, Washington, B.C. 


‘Advice for POPULAR SCIENCE MONTHLY 
readers regarding safe and profitable 
investments. See Page 4. 
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ined from pave 188) 


All of thess have been consulted... The Roman 
Catholic Church's attitude 

determined by the ‘action 
Council which is to meet 


trations of Protestant churches is Europe ara 


America, all have signifed their willingness 
‘toadopt any change on which all Christendom 


CRE ote gin a 
Fy ainsi rn 
cent ie Siete 
sptiecminnatemeantn 
Shoes 
Sede atee orion 
Thor 


‘T MR. BASTMAN'S office 1 was shown 

the letters he has received from business 
‘concerns to whom he wrote asking their option 
‘about the new calendar propos. Out 
replies, 398, or-ninety-three percent 
favorable to the new plan. 


{ong bad been using «thi 
ther own business acrounting, 

What are the business ade 
thirteen-month year?” T asked Mr. Eastman, 

“The most obvious isthe facil 
tical comparinvas when all the months are of 
the stuve length and each om 
raumber af weeks,” he replied 
Rt'pomible to determine more exact 
{year to year and from mouth to month, 
ra business is going ahead, standing stil, « 
(going backward. You can't compare March 
Sith Febraty for etal March bet 
fone days, February only twenty-eight. March 
inneary eleven percent longer than Febmunry 
Sometitues it has five Sunday, sometimes only 
four. Under the new plan every month would 
Ihave the same nutaber af Sundays at! other 

‘as every other month 

another great advantage ie the release of 
capital for busines purposes. As there woul be 
Uikrteen month ite every Yea io 
stead of twelve the turnover of capital would he 
pected wp i general eX would do. work 
Which now takes 831.” ‘The capt 
Tight ageregate a billion de 
alone. Weekly pay days would al 
‘ith monthly rentedays and other wttlement 
Gays "That woul be to the advantage of the 
=e ‘amd alo to the advantage of 
emipiyers 


ly 12 


the spi 
time, the menwure of human 
sll pogresve nations the balkcf Dusiness 
tiadmacied on a monthly basi. Te seme 
tome. there shou tee ai 
aly in working with 

apt fal every 

5, 


om which still 
ingland of roaking Lady 


March 25 the becaning ofa ret garter, ad 
‘Michaelmas, September 20th, another. 

“Those diflerences wil all be rane out, and 
iis the hope of those behind the movement for 
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F you're fone conscious 

you'll sense the finer, 
purer tone quality that 
CeCo’s provide...the greater 
sensitivity they give the set 
the greater volume with- 
out distortion they afford. 


What you will discover also 
(after you've enjoyed them 
Clear to the end of their 
long, useful life) is the 
many extra months of per- 
fect service CeCo’s provide. 


Hear a set of CeCo Tubes 
today—most good dealers 
have them. 


Listen tbe sparking program 
music and comedy by the CeCo 
Couriers Monday Evening 
Sobaiters Delight Saving time 
WOR and the Columbia Broad. 
casting sytem, 


(CECo MANUFACTURING €O., INC, 
"PROVIDENCE, Rt. 


Used By Millions 
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ist 


Try a 
Maydole 
and you'll 
buy one ~~ 


Make this test, Ask your dealer 


for a Maydole in the weight you 
Hike,—heft ity wwing ity tent Hos 
remarkable balance you 
know instinctively that (t's the 
kind of hammer you've always 
wanted. 


Examine the heads it's pres: 

from the finest grad 
tool sted! ebtaivables each cod 
separately tempered to Bt it for 
the work it will do. “Face and 
sides have just the right crown 
land the claws of the nail harm= 
ser will rip and pull the small- 
‘eat brad Or Largest nail. 


Straight-grained, second 
xrowth™ hickory that's” been 
Seasoned for years is carefully 
shaped to fit the hand and 
into the head “for ood. 
you take peide in your tools andl 
the work you do, you'll want 
these Maydoles for your set. 
Your dealer carries them. 


of Pocket 
sen 
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I Am Learning to Be 
a Flyer 


4 horse on my grandfather's farm. Flying is 
Sieilr: ‘not very. similar, but “a 
horseback ridings balance is i 
{fying balance is portant Ta borscback 
Tiding, ioe bs often taupted to let's bende 
Strong horse do wit Rt pleases, In fying 
Plane, one fs often tempted to let the plane 
Hy ts. 


qlee @ cr i handicppa whe be 
Tears to fly. He is accustomed to 

‘straight ahead. He seldom looks Siweess| 
backward: he never looks up or dawn. In a 


| plane, down, up, backward. aad either side is 


Biostar lopefaat es ight aie” ie 
inthe enaton toe youre | 


THERE was little time for asking questions 
‘or having them answered after my first 
lesson with Enslow. Another student was | 
waiting” When we rolled up to. the line, 
Endlow turned about ‘nd it me, He 

sed me how ol T was. 
“Twenty-two. 
“Why are you taki 
“I expect to make a living ati 
He said: “Come every day. If you go stale, 
TI Know it and TH keep you out of the 
for few days, Ply at the sume time every | 


Iwas told. Nest morning 
patent aoe Tandy, Eo 
‘ras prepared foe ‘more rawhide. But 
Ttagty Uiolow 
‘We taxied ‘down the Geli, Easlow made 


the takeofl “After the customary turn 
iahove the ee a ee 
Gb her? 

| Tdid eo. 

foot 

Rink were retin on the coving, Hts had 
moved constantly. ‘There were in the 


2a sound he race 
‘2 well ava blue plane that one of hs stad 
Was ying at a much lower altitude. On we 
few: 


Bind tat appear beneath 1s. It was ow 
tide in some river. It presently dawned on 
that’ Enslow Ws 

wished. didnot wil 
fiver, so T made a slow turn 
for the field. T decided to make some turns, 
first some easy’ ones, then sme sharp ones I 
rade them. Tt was the frst had ever 
| done anything without being ordered to, 


JOT one word did Enslow say. Some- | 
times a draft on either cheek warned me 
that we were sideslipping, and I would work 
the controls to stop the draft. At other times, 
‘pega in ‘sharp, ture. te nose. wou 
‘limb, and I would bring it dawn to where it 
te No eriticsin oF advice came from 
Enslow. He was letting me work things out 
for myst Pia 
Thad enjoyed day. But 
tear Tm my tof it 


o ious 
we 


ae 


Jon, 1929 


Just Mix with was 
that's all there is « 
cracked walls and ce 
with R 
Plaster, 


and apply 


ew land Patching 


Anyone can do ie in a 
Te makes a perfect 
patch. Lasts as long as the wall 


elf. At all paint, wall-paper 


and hardware stores, Rutland 
FireClayCo,,Rutland, Vermont 


Rutland 


Patching 
Plaster 


a 


eaters 


Se aie 
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I Am Learning to Be 
a Flyer 
(Continue fom 18) 


For about forty minutes T flew, relaxed. 
comfortable, having more of a thrill than T 
Ihnd ever had in may life, T am prepared right 
ow to say that fying is more fan than any 
‘other sport or oeeupation i ‘When 


Taw go uy vow cary with Jou a ond of 
Het, probably planted. tn eiestl a 
et nes you have read 


Shad that load of fear, ‘Then "you enjoy the 
veomtion of Syke 69 seeks pon re 
fo abworbed inthe job ot odo things 
eh, that you forget to be af 
Mra mtn oto, we 
satin the plane fora hall hour oe longer, 
Elon gong over my 
eitcsing 

ty well. As his ex 
our away, we Went 
which waa warm a 


towns, the farmers would just 
ear at aa the pela tg 


tt, When that happened we went sway afd 
i "Bey knew then that to 


‘came back Inter. 
Thad to pay for rides!” 

wv about students. What type 
‘worst? Without hesitation 
"The one who, when he hus 


won't mo you 
that you “st > up alone. You lar to 


‘a your instructot ten, anyway. The 
Hoge, Jou" ty wait hime the waa yoni 


“iow would you define the ea student?" 

“The man who takes an intelligent interest 
in doing things propery: "One of ty tents 
says: get a big kick when T rll he 
bank smooth" and. without declining? 
‘That type of student has his heaet in Kt He 
rakes instruction « pleusure” 

“What was the longest time 

you to solo student? 

“ity hours” 

“Whit was the matter with him?" 

On the ground, he was one of the m 
intelligent men T ever knew—and in, the 
‘about the dumbest. ‘No fying sense.” 


‘ever took 


FLOW do you decide it « student i hope 
HA 


“T wil tell « student he is folish to go om 
vith 
Three 


is coure i he cao lear tn 
q 


Tai doubtful of 


Beis 
Can you tell much sbout a student's tem- 
yeni by the way he handles Uhe controls 

"By the second or third lesson,” Enalow 
ansyere,“Tusualy know all about hi "The 
timid ones are easiest to spot, ‘They always 
tunder-sontrol. They are afraid of being 

wrong.” 


bawled out for doing somethis 


was your 


(Continued on page 190) 


MAKE THINGS Query Fasuy 
i COMPLETE MOTORIZED WORKSHOF 


clectucanal Shop) 


Designed Jor ttficiency in Operation 


Practical Crataraen appreciate this man-sired, motor: 
‘carefully planned, eicicat de- 


imporeant 
continually dismam 
ir'Srw available 9 7 
Triple Foundation Lathe ra ees 
ptt chair, Improved Patented 


Enjoy the thrill Working | 
with Quality Machi nery 


Sitar 10 Days Trial 
Fasy Terms 


| Deta Gpetialty Co. 


-1667 HOLTON STREET 


= = 
‘Make Your Own|| Amlane Youu 


U.S. MODEL AIRCRAFT CORP. 


297 290-€ Bridge St. Brooklyn, N.Y. 
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When a pipe 
wrench breaks, 
it may mean a 
bruised hand, it 
may mean a bro- 
ken limb; itsure- 


AIL steel for 
strength, replace: 
able jaws for life- 
time sharpness— 
no wonder that 
Trimo is th 
wrench user’ 
choice for safety 
and service! 


Your hardware 
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I Am Learning to Be 
a Flyer 


sn rue 300 fot up no 
rule 
“T almast 


id sou do 

There was sothing with which to control 
what et fhe Spt he mator— 
Td he cockpit door. By speeding wp and 
Sontag de te ser cad ey epeaig oad 
ouing the door, T could control her—after 
faces Tricked «big apple tee—aod made 
ball eye hit!” 


‘Was the other fellow killed?" 


raising tying ex: 
rear related 
plans with notha’ 
ibut'a motor and 2 cockpit dooe was yet 
tril worth patterning mpsalf after. 

“How about your plane?” 
_Bady"Enslow pinoed and ras his eye 

There's « saying in the Army: Any land. 
ing you can walk away from is good landing.” 


FIER reeding this chapter of Lary 
AlientSownteney, ites bec, 


‘still "more fan coming next month. 
Make sure not to missiis nest thrilling 
installment. 


Cea es 
IRLWIND SAVES MOTORISTS 
Mins OF Douars YEARLY 


ettitederersere 


QU ARANTERD 10Csble 
ds BE Can 

fared nd 

tae up to 


der aeme, adam 
INOS 


a 


‘Bko ee robe 


The Real Estate 
Educator 
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Strangest American Sea 
Mystery Solved at Last 
(Contnad fom pe 12) 
yalitian ad colin, bet who ind mvse 
Bier tho aon orn chips repented: wore pot a 

‘lore, and placed ou duty 
tale the calsted men were assigned to this 
ship es than a month prior to her departare 
Gotanander Worley wrote in the ltter pet 
sf 1D1T, "These young men have ast recently 
foes casted fm the Novy for ther fot tees 
STeeviog ead have no Kjowlndge of werting 
Se etm ticinah: Deemer 
feet ral arly from tha coon” 

ic ‘hat inportant 

made on the collier aad ‘complaine’, on 
reheated “fel ol 
a one tie he dee 
Saved Mansip wastnws couien tnpet tome. 


"THE Coclops, then, was heavily overloaded. 


Her probabl not carefull 
trimmed anit ws lt Light the asl 
condition to cause a 


Tet mt lye the patent 
sin the worstnse rash ts ot ho 
to ‘the munitions plant. Ove of her engines 
twas dead ered, to Cop ital, tet of her crew 

Were inexperienced ment 

‘ren 0, the collier 
safely in favorable weather. Dut picture & 
‘rel under thove conditions trying to weather 
Ttevere orm! 

‘Wet kind of weather did the Cyclops en- 
counter? 

searched the reports of the U.S. Weather 
Turena for March 0, 191% the day on ‘which 
the Oyelope had passed the molates tanker 
moley cad for the iellowing day.’ And I 
found that violent worms wept’ from the 
Interior ofthe United States on the nin, to 
Point severa mile off the Virginia Capes on 
"als was sloquent od by 

we secession y entries 

sao March an 1) the Ia othe 

inti, copy of which T found in 
ile. "These showed. that, on. the evening 


10 she 
ram into the heaviest gale her master, Captain 
C. E- Hilliard, said he had ever exper 

‘The waves washed over the ship and all but 
sank her. 


ww a aa aaa 
Tcl tad basing seems oo 
have survived the gale trom ahi 
Se ee ars San so 
Bh hy rereety ps 
Ears SSeS 
ast Commer Work ed 
oops OSs Si Gromer erty oe 
‘The answer is plain. German U-boats were 
vaneie tae cane eas 
call would attract enemy as well as acsisting 


‘Waves roll high along the Virginia 
fies of storm they tower Ayo i 
One slap of much a gant wave, 
suit ll oer Snes om bere, 

iting cargo ard the weighty superstructure 
sroul have prevented the vessel from righting 
Treself, and the must have dropped like «huge 
st weit to the btm of te ocean This 
™ ar th i ‘wan ever found. 

is inthe 


apes. 
eet 


fand an heroic patriot! 
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‘There is money for you In Aviation, Ifyou get thors 
drach training NOW? Our coursor will eve you this 


THOROUGH INSTRUCTION 
AT LOW COST 


‘The, trnining which the Vou Hoffmann 
sadeat receives in the exact tral 
ing which be aust have to qualify for 
Immediate sitions on the ground oi 
the ale, ‘The cost i low considering 
‘lly’ fying, the thorwughness of thor 
‘etal and ground Instruction on Itest 
‘modern type planes, Wright Whirlwind 


an wy 
wand pay ier, even after 
(eh renueet—l oot 
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Modern Noah’s Ark 
Fights Disease 
(Contin rom pe 2) 
fever, he shot many a neeilefl af the fatal 
fever into fay rabta ‘Donen ef thee 
Ait cour, bt fully Dr: Noga worked 
‘ut a serum shich ira pontive Sure for that 
coos ceeded damee’ Now, 2 ella ot et 
oe compe erenrts emercos Ines oa od 
The plague of yellow feverhas been dren foe 
the western hemisphere withia ten pears im 
Buenor Aire, between TDL and 1520; the 
tithe tres jullw fever dropped fron Set 

tomes! 

‘Tis enlnary domatc sheep sad cow pro- 
sie the rchex aubtance ever covered for 
Tornbating pernicious anemia. The Hocke- 
fale sient have’ found that als iver, 
fered und sghly wormed, it an elective 
ure for this malignant dias.” The 
Search of anon ivestigtar so Sod es 
Scpectve salstines CAEL ill the 
setce neni. Bt ul thay, de chop wad 
ons will cntine to give thr only livers > 
ue pernicious anemia i hua belag 


LARD, thas it oe 
‘cages, trembling ris, while Institute 
tdoetors struggle to solve the fatal mystery of 
Uhat disease, Coiling cobras and rattlemakes 


asked my gue if Uere was any truth in the 
liages of culty tae by antivisetionit 
‘Bo the Tnstitvte doctors ever operate 
ssinals withovt ft edmisisteriag’ anetbe- 
a? woe my lending 
change of the satvivinctonts" he boga 
‘the antvivisetionst," he 
Spats far ax T know, it has never beet sab: 
iantintel "In the fit place, we ore nat 
a here, awe take ‘no Pleasure in 
ing animale he wor oft Actual 
the laboratory investigator ito 
est ammount of seme info. 
The Teat shock. and sullering to 


‘uation wit 
nal 


English bulldog. We used what is known as aa, 
electro tissuecutting or radio” kn 

the latest scentiie tenn of removing talig- 
fant growths. ‘The fell of the operation was, 
first anesthetized, and there was no pain during 
the operution oe following i 


‘order to iscover how rmuch of the intestine is 
Iecematy to maintain ie. They took the same 
‘are of her aa they would ofa human being. A 
general anesthous was administered by’ the 
fest “ether man” in New York. I'won't men 


Bat how about these random and useless 
experiments that your opponents are always 
Selaging wp?” 1 ingoieed 

RATE to ace anyone making a random oe 
tusclens experiment around here,” sapped Dr 
Flemer. "in the first place, Wwe haven't 
the tine to waste on unercttine Seroadly, 
there are strict regulations applying to all 
Snstitutions in the United Staten devoted to 


‘medical and biological (Costinud on pegs 14) 
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Modern Noah’s Ark 
Fights Disease 


“Te ped be tage tie sees eel 
Tinta Sng. tthe, Songs a 


be repli. “ 


size to's human 


eer ee 
‘he att wes forced up hy the presure of he 


T learned that the same kind of thing hap- 


‘pens whem investigators make experiments with 

thet 
rickets,” which oceurs when certain food 
elements are mising. ‘The Institute doctors 
foulia't very” well ex ‘with aman 
babies, so they took the nearest thi 

| market—a litter of pups. By feeding 
pops a balanced diet, and putting the other 
uppies on an ‘diet, they found 
Cat what clement was needed” to. prevent 
Fickets. And as a remit there needn't be any 

| imore bow-legged children. ‘Three little dogs 


Aoexperiment on am animal with the same 
wall resiliency as ours. So 8 dog was gassed 
Then revived by stretching him out ft and 
ppresing his lung walls to obtain artificial 
Feopiration. He came to in grand style 


ERGORIUTAIS eo Reha 


help find them the dx. 
tors are now worki fluensa, 


ddo’s blood stream. Allowing for the difler- | 
Theat re 


‘Take that disease of Infancy called | 


If the | 
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Modern Noah’s Ark 
Fights Disease 
(oie rom mae) 
already grafted leg of» dead fox teres onto 
Livny trier, aod wae susioas to prove that 
the vital orpins of human beings could be 
Similarly grafted. But fest he determined to 
x The tng.” Te had to fnvent his own 
fete for ing tad bees how be 
fai 


PW perfectly healthy fox terriers of the 
‘sume age und sine were placed om adjoin 
ing operating tables, and Tully anesthetiaed 
No turture:table nonsense about Carrel, you 
ua 

‘nade 


ie Carn get 
papel tye ne 

ern ob al 5 
vented by De Carl wet pleat over Ww thi 
tel beta weep | Low I discovered the 
Sra hear artnet 


onda Gone gore thrill of popularity 
eins eet tet 


Uandderred to the other dog. "Nine sainutes —and turned the laugh on those who used to kid me 


elapsed while. Carrel sewed the ears ito * 
place—nine minutes of heart inaction, during Poet tie Mastin ais Va party aa I wore inte to pet 
Which, time the: dogs were kept alive by to keep out of trouble a a 


ica) respiration. ‘Then the es ing as little as possible. Tees pulse! ~~ 
artic) respiration. Then the clans Wert | _ But maddenly-{ naw a tiew girl —the girl, —faly'nlo the rythm ofthe Incat'popuine MAT Te 


ee ‘Talk about tove at fit wight! I got fom ne ara ac nwt 

Roatan el fpered Will YOU “Accept These 
ant | Wd belie watch Your nep—ah SPREE. Lestona? 

othe Rockefeller | Nothing daunted, T boldl 
dance. fo this day T 


peanerta tas 
Cesare 


(Seeding step Uo the snare 


tiny crow net 
Temnaved from another thicken, and. with & 
Ah ines placed it deep inthe tnave under 
the chicken’ wing 

“cif that shicken develope cancer, 
root sirpeied mmm in ‘ai 
Murphy.” *Tve been: building up her 
runs for ix weeks, iil T could wear that 
the ater grat wont take mbt ik 

firanger things have: happened 

iTyscun that Est hog ‘e 
new hypotheis” 


errer 
ne 


i 


Ly 
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1 
Hi 


if 


Si ee ete 


‘tinal far ach eaprinentatn 2 eviews BOOK 
Se erates 

“Tat fot ant thee of epi 
Re a or 
rod foe cl epee “UNCLE SAM” 


ends of Dr. Aca Carats the New York $158 to $225 a Month 


G OPPORTUNITIES SECTION Joxe, 1929 


Become a Trained 


Radio-Technician 
int 90 Days 


‘Thousands of trated] 
them are needed for 


146 MONEY MAI 


The Speediest Craft 


men. You 
Inet ta the 


iF 


ons ps 1 
tiSIDS.. 
fancies esd 


ula ate 


4 BIG PAY FIELDS Bae teeta eaihs 
‘FB EASY PLANS AE ae 

Cnegtweravatzaese | Wool ptcaied the hou Tolay he has | 

Sgt ag athe ‘device. Instead ‘of 500 eae 

HESRESSC ES ESCE | pounds the Bost bas born engorered so that 
LEIS se sr, aarp | develops a prewure of 1.800 pounds to the | HZ “hy 
ELECTRICHY FES te on ee eee eed) AVIATION FREE 

7 ely infor: ion 


‘3 


June, 1929 


Do You Know Your 
Carburetor? 
(Continued from page 82) 


sis ia as emcee 
a re Os ie te 
cease aes ree ie 
oe eee rena ee eat 
i tea rhcanr Sai 
Pt ela pope 
ais Tek rr ace Pen ae rane 
Per ep mpebeet glee 
Cae ali Foon 
meinen roee coin Rite cet 
ee ee a er ae 
Rare pec re ts ot 


opened, more 
is drawn in through another valve 
{that opens in proportion to’ the amount of 
‘muction. In some ‘carburetors they use two 
jets, One works all the time whether the motor 
{s idling or racing, but the other only works 

the throttle is open and lots of air is 
img through 


way the earbureto 
“TPPHAT'S shout all there i to the theory of 
‘carburetor 


the float cha 


ein all the ig his khmer 
fere Keeps thefevel of gusline always the same 
no matter how fast. or slow the jpacine fe 
drawn through the jets. The float inde it 
works a eale valve, no when the gasoline 
Hows into ‘the chamber’ and lifts the foat it 
ats the valve. When pusline is drawn out 


T've got to do is 


turn those fant bs to get a better 

audjustiment and 11 in just as easy 
"That's just exactly what you musta 

Gus commande. "The first thing you do 


when you get stuck on the road is to see if 
You've pot any fas inthe tank. Then you can 
ek us ot button and if gasoline fans ont 
‘of the bottom of the carburetor look for the 
trouble somerhere cle. ‘Chances are ten to 
fone it ant inthe carburetor at all Lote of 
Doone think he carburetor 
owt stope on the road and right away 
Start tinkering with tll they petit ll out of 
track: 

“+ ABOUT all that can happen to carburetor 
“AP bave te jets get clopeed othe feat 


Teak and sink. Ger 
jets by 


take it out and solder the hole, but usually the 
motor will keep on running after a fashion s0 
‘you can get to a service station, anyhow. 

“Now run along, young lady. Joe and Thave 
a job that’s got to be before noon. 
Right now you know more about earburetors 
than most men do! Drop in again and we'll 
take up some other part of the ear. 

“Well,” he remarked to Joe as Marianne’s 
roadster’rolled through the ay, vas T 
told you before, it's just a matter of knowing 
more than the dog!” 
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Steady Job? 
RAILWAY POSTAL CLERKS 
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MEN—BOYS, 17 UP. SHOULD. man. couron 


IMMEDIATELY 
‘Steady Work. Ne Layali. Paid Vacations, 


1 


Here's big pay 
work 

that is 

almost h- 


trained men! * 
eet 


ee 


ot 


eared 


oe 


P| 


- 


ate in, tng eieting me 


notes on soaring birds and sketches of proposed 
flying machines. Some of these notes indicate 
he invented the 


rachute and also de- 


flier, who ae credited with the invention of 
the balloon in 175. 

“The fist bat-winged machine he designed 
vas to be made of bamboo, pine, and taffeta, 
arched ts make it airtight. It wns to ewe 
lapping wings operated by hand” "Later he 
designe x raft to be ited by a propeller ram 
bby a spring motor. ‘There is no utente re 
cnt that Leonardo ever made a. tal af his 
Proposed machines, but, after toying 
Tass, don ‘Willm Lich, aa American me: 

said “Laman 
ort of practical Tells 
wader ato. 


HE. story of how Leonardo became fae 
‘inated with the idea of lying throws Tight 
‘upon the extravagant spint of his time For a 
festival, he had designed a huge sokden lion 
‘springs to walk up to onated 
deposit Bowers be 
larity at court. One 
“What a sensation I 


foot weather, sprinkling snow 
PP The result of 
covery ofthe law of gravitation. 


Caesar Borgia made 
him military engineer in charge of canals and 
waterways. In this capacity, be formulated 
‘Sve of the earliest laws relating to hydraulics 
He planned « canal from Pisa to Flotence, di- 
vverting the waters of the Arso. ‘Two hundred 
death it was constructed exactly 
work of canal 
signed w unique ” 4 
Sates seara paley on ea hams of Coe 
Iachine was attached. « huge basket; on the 


level of the exnal bank. When the 
full of earth, an ox was led on the 
it sunk under his weigh 

‘was wrung out at dum 
Inuch as a modern steam shovel operates. ‘The 
‘or walked up an incline to repent the process 


AS DHTLITARY engineer, Leonands's orig- 
inal mind. planned rmored car 


desig for & steam cannon, 
twas to be ejected by « piston operat 
{linier, was the direct forerunner of 


lechanics he called the “paradise of sci- 
ences” Tired from his painting, he continually 
{esd relaxation in his tools and in devising 
new machines. ‘One of his mort ingenious int 
‘ventions was a spit for roasting meat before « 
fire. A fan mechanism that turned the spit was 
moved by the hot air rushing up the chimney. 
‘Thus the spit automatically turned rapidly 
when the fre was hot and the meat in danger 
Wbuming, and more slowly wen the heat 
Gel db 

‘No human being could carry out all the de- 
signs of Leonardo's untiring brain. He planned 
much that he never bad opportunity’ to try. 
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‘Da Vinci Did It First” 
could be read only with the sil of» mirror, But time shas revealed. that invariably his 
‘Many pages wore found to be filled with Sdens were ape ithe right direction. 


‘Goe of his drawing shows 8 proposed auto- 
mabe which was to be ru by king motor. 
Aetna ving a ic twat 
‘S'be supplied tothe ocsupant by tube in 
‘moder malts He Ie elt which 


Machine shops every 
fight friction by means of roller bearings, frst 
thought of by Leonardo. Such were the prod- 
‘vets of his hours of “Teivure.” 

Barly in the sixteenth century he drew a 
imap of the globe, aid to be the first to include 
‘Ameria, and also showing an Antarctic Coo 
tinent. It was this type of map that was used 
by Magellan and other early navigators. Hven 
before Columbos sailed from Spain, Leonardo 
not only maintained that the earth was round 
Dat aleulated ite diameter to be more than 
7,000 miles.” The actual diameter, as now 
accepted, is roughly 7,00 mies! 

Fomils, which he picked up on the moun- 
tain sides, were called unusual tineral for- 
taations by his friends. He correctly declared 
them to be skeletons of animals Hs theories 


t Thad more exact knowlege about 
‘he am oy Cp ay ti 
In preparation for his paintings be di 
Sec bonion an plumbed he secret of the 
‘human organs wile was able to write clear 


Mest botanists now agree that the age of a 
tree can be told by counting the rings in a 
‘cross section of the trunk. Leonardo's sharp 
‘eyes are nud to have been the first to discover 


t fact. Another i ‘discovery he 

the field of botany was the principles 
ot rw governing. the tl 
tr in ax 


Ra ae ta i 
anes Comme larects rat 
fans eh 
ene A rae 
fat ees 
emery ese foe 
pan ead eset sale 
Pao teens, 
Sane acco pee 
pig a ero 
Scat eit Laie 
ieee Lares te 
Sie aes 
ee eT a ig 
Pes et oe ee a cee 
Ss Ee 
Se ce eel 
ree 
Pato eh 


provided that sixty poor men sho 

tect a alert 

ip to he wns busy painting and 
ished. 


studying. This was aa he had Tk a 
trellspent day’ brings happy the had 
ttc id “ho fe well ed Begs apy 


‘VERY radio fan will be interested in 

‘the unusual receivers submitted in 
‘our prize contest forbuilders of one-tube 
sets. Namex of the prize winners and 
descriptions of their ‘original creations 
‘ill be published in next month's issue. 


Jone, 1929 MONEY MAKI 


‘My Patent Law 
Offices 


Just Across Street. 

‘rom Z 

U.S. Pat. on 
‘Oitice 


Take the First Step Today—Action Counts 


If you have @ useful, practical, novel Idea for any new article or for an 
mn'an ‘ald one, You should communicate” with 
‘Attorney “AT ONCE. 
‘ied in the U. 5. Patent Otiea Fi 


Prompt, Careful, Efficient Service 


Thi large, experienced organization devotes Its entire time and attention 
oh ae 


‘ways in preparing an 
your idea. "Our success has’ bean. built on the 


All communication, sketches, drasrings te, aye bel 
‘heel ‘frepros! les, which are acemable caly to authored members of my all 
Feline to write me flly and frankly. Iie probable that T tam balp You. 

Felerences Dut FIRST “clip the coupon and get my foee book. De THAT sieht 


No Charge for Information 
On How to Proceed 


Clarence A. O’Brien 
Registered Patent Attorney 
Meme Da ot Sepreme Cours osha Usted Stan, 
Uesetar a acet terre Gem oe 
‘District of Coluimbla; United States Gourt of Caaiosa 
PRACTICE CONFINED EXCLUSIVELY 70 
PaTotrn reaeananse AND COPTROCRTS 


G OPPORTUNITIES SECTION 


CLARENCE A. 


M9 


Al drawings aad spec 
ications. ave 
pared wader my per~ 


sonal eupervi 


O'BRIEN 


Registered Patent Attorney 
{88.11 Security Savings and Commercial lank Bide, 
‘Washington, D.C. 


—OR- 


‘Suite 1106 Woolworth Bide, 
New York City. 


‘SP lieation tv bart 


(important: Write Platny and Adarene Othe Nentet Youd 


ged of Tawention  Toras wieboue 


re- 


i 
i 
i 
i 
i 


MONEY MAKING OPPORTUNITIES $ 


TLON 


Sox, 1929 


+: invites You to 
Join Him ii 


avian” = 


THOUSANDS OF AIR AND J 
GROUND JOBS WAITIN: 


fet 


o 


al 


i 


i 


the mouth ofthe est 
‘excavators could walk with safety, and 
Unt not one of them fell down the slope! 
‘Similar ingenuity’ is demonstrated in the 
‘activities of the red tropical tree- 
‘ant, which builds ite house by” drawing leaves 
together and fastening their elges with ilk 
‘The ants stretch across from. Teal to leaf, 
sipping the edge of one leaf with their jaws, 
the ‘alge of the other with their hind legs 
‘Then they pall, and the leaves come ti 
I the leaves are mo far apart that st 
cannot span the jxp, the worker ls 


ants 
salves tapeher bs pie: Coe gpa the other 
‘Buble thei length. ithe gp is sl wer 
three of even four join the chain. 


HE pulling i doe with Sine teamwork. 
‘Phe dts Pa fine team 


yan rer eae 
ploy in battle nd on the hint. "The Toraging 


Do Insects Think Like Men? | 


ants of South America enter « house, ascend 
in regular les to the rafters, anv there chase 
‘and capture cockroaches. ‘Then they piteh 
their victims to the floor, where unother regu: 


Ia fie of porters” has ben wating. These 
‘airy the coskronches tothe net 8 fst 
The lope 4 Cote! Indian ant, 

jn Central nin ant adopts 
similar method nit ware with the termes 
fehite ant) 


Tn plundering @ termite's nest 


termites. ‘The other stream picks up the dead | 
Vietims and curries them off tothe nest! | 


One species, the ammoph 
stores caterpillars in i 

Some ara hammer! 
ists watehed this wasp 
the filled the burr 


evel with the grou, 
find brought some grains of et to’ the spot 
‘Then came the amaring act. The sos i 


1 small pebe inher mandibles and used 
Fras s tentaet to pousd the gros of Ore 
‘im an even as the 

Even caterpillars have intelligence. The 


‘cabbage caterpillar ext crave 
iy rough objet. But when 


Tight, In the light chamber, he placed a nam- 
‘ber of cockroaches which, prompted by their 


fiatural preference for dark orhers, 
itely hustled off to the unlighted  compart- 
iment. “But here they received a tiny electric 


shock. The insects soon learned to Temain in 
the light. "A Mlussian naturalist taught cock: 
roaches to walk a very narrow bridge over a 


nate 
ASDA emt ot 
A mepe certd at & 
Sueere ese iese 
Saar 
its salivary glands. This is applied only on 
Soir oem eee 
ipicierenn hts 
caaenee 
See Bie tw 
nee pee ee 
Pte rr ta 
Ereetrt pases 
Seeman ueramae 
Seance 
rice earns 
its J s “ 
apna 
merce it 
cia ei 
tan. ‘The che dierence i this Bvery ane 
Steet ye 
Pa ae Ae 
2SSio ees 
ae eee 
Sera 


ABE x0 planning to build a home of 
nears sagas kata De 
inl eel nicer arate 
Serer eee 
aia a 

eo Se i 
pa Ce 
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“I Was Almost 
Cannibal Stew!” 
(Continued from page 13) 


‘Surldenly, like a flash of lightning, « beam of 
wri ‘ight ae from the Re agar 

al against the screen. ‘Many 
Skil el loa thi and ome dare 
away, But the majority, fascinated by tl 
ili, hiveringly toad their round and 
rated 

pent event ys abaya hie 
Spot the yee’ Tis flee igure walt op 
Lifomt ofr people, bowed: all ramet, Bek 
there was the real Nagupate siting on the 
round in fromt of the sereen! 

id fast rat from the sa 
age. ‘Some fled in terror, Others swayed to 
and fro with astonishment and fear. = 

Te war the greatest thrill in my’ ife! Thad 


them I could divembody the 
om wan in i!" 

fexapate paid me all the ho 
more powerful than be 


EARLY in 1923 1 J an expedition to the 
wild northera frontier ‘of British “Fast 
‘Africa and established a base camp in the 
‘rater of an extinct yoleano just over the bor- 
der from the southern edge of ‘unexplored 


lions, leopards, ele- 
sale, bulfalo, ory, 
eeste,” kongoni, ja" 


the woe, 


snd Tp ite ae, with them Cally 
worked nar, rnin aay a the can 
rm, while Mrs Johnson ‘lose she 
Soe dee spe: Sony ime Thave 
thanked God that Osa held the 
‘One morning on safari (meaning expeition 
in Swal to pick up its of low 
conversation from the natives with us. 'They 
‘were speaking of the dreaded Simba—the na 
ord for lion. Just then, as if fate chose 


Heit shend of us'on the fo 
glee the brownish shape of «huge crouching 


H's, til wag 7 
the 1 rallwey, guand—his 
rans gael, Hs ves fataly angry st 
‘ur intrusion 


TAXES ramus tows not tg» on 

packly I had tay native porters set p 
110 pounds, 

fis beng age lm rm 

might 

of ie rao 


sop hi 


big camera, Osa, wi 

minute 
‘A shot in the center 
iy in his heart would 


tia ha present too hand eat of fry 
He didn't charge at once. He seemed to be 
‘working himself up into an uncontrollable rage. 
Finally he could no longer resist his desire to 


en chasges a a wpe une 
Recover th at handed ar of Bs charge 
In out tres ond 


memes ae 
wish Breed a et 
goon froretne ce 
sai eae = 
mane ng his ding 
php tek tond 
SHES 
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TRADEMARKS 
COPYRIGHTS 


OUR OFFER: £2 THE "RoTEcrIon 
‘OF YOUR INVENTION 
YOUR FIRST STEP—The inventor 
should write for our blank form 
“RECORD OF INVENTION.” 
Before.disclosing your invention, a 
sketch and description should ‘be 
made on the blank sheets of our 
“Record of Invention” and signed 
by the inventor and witnessed, sent 
to us, and we will place it in our 
fireproof secret files. We will also 
give our opinion as to whether the 
invention comes within the Patent 
Office definition of a patentable 
ntion. This “ Record of Invention 
will serve as “proof of conception” 
until the case can be filed in the 
Patent Office. There is no charge 
or obligation for this service. 


Our Five Books Mailed Free 
to Inventors 
Our Illustrated Guide Book 
HOW TO OBTAIN A PATENT 


sarding U. 8. Patents, Our Methods, 
Movements ilusteated and described. 


OUR TRADE-MARK BOOK 
Shows value and necessity of Trade-Mark Protection. Infor 
on eparding TRADEMARKS AND UNFAIR COMPETT- 


‘TION IN’ 
OUR FOREIGN BOOK 


Wehave Direct Agencies in Foreign Countries and secure Foreign 
PROGRESS OF INVENTION 
Description of World's Most Presing Problems by Leading 

Scientists and INVENTORS, 
c 8 AND DATA 
‘AND INFRIN 


TRICTLY CONFIDE: 
EMENT SUITS PROS. 


DELAYS ARE DANGEROUS IN 
PATENT MATTERS 


WHEN THE INVENTOR WISHES APPLICATION FILED WITH. 
OUT DELAY HE SHOULD HAVE HIS CASE MADE SPECIAL, 
IN OUR OFFICE to save correspondence, secure protection and. 


Hing date in Patent Ofice Te ould oad un tamu etch and 


ia patentable. 1 tis we will prepare the 


‘dca trewing inmeistly and forward them for afpaval a exec 
‘Son the faveation i Dt patent 


table we wil feturn the fe lest the 
C fsaton has 
at and Pere 
‘We shal 


PAYMENT OF FEES IN INSTALLMENTS 


1s not necessary thatthe total cost for the preparation and prosecution of a patent be paid in one 
payment. Out customs to permit ou clients to. pay for theit application fa three installment as 
{he preparation of the sppleation progresses in our oie. ‘This plan makes the payment easy for 
the faveator. 


Highest References—Prompt Service—Reasonable Terms 


MAIN OFFICES: 690 Ninth St., Washington, D. C. 

[BRANCH OFFICES: 1007 Woalworth Bldg... New York City; 1640-42 Conwa 

kg Ee, Eels Bldg Piesbergh, Fs ie Fidelity Phas Trust ‘wise. Phitadsipiies Ps 
Gentlemen: Please send me FREE OF CHARGE your books as described above: 

Name 


Address 
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“IT Was Almost 
Cannibal Stew!” 


(Conte from page 151) 


PATENTS 


The back bos were ready to callape when | | 
Oa ed. The huge bly check fr site | (| TRADE-MARKS 
Sad in mbbair then fll'and rolled to's | | 

peak pen: Wet Gonk tee atom saree || 

Tee Be Sy emer eat i 

‘Ge savtier sareing Lents out of ary tent | [9 

snd aw tiger oct coving tomseds : 

‘They were fighting among themselves and ran- | 

Setanrand & het tin ton oo a SeeriS tsar mY ar 
Presently the For” Tons ‘ure wel polar ty sone 
tasked Ey tina! Salts Sethe eee 


i 


g 


LANCASTER & ALLWINE 
274 Ouray Mating 


{This Needed Invention Paid| 
$135.00 


Se anes MEDONET 
tee Per 
Raietunere sowene 
Your money be ye, rote 
qn sGattie baked wi orders” 
ined oF nivaicive 8 


Big Pay Job, 
OU HOEDIE. Coun 
ad Uneaten 


PATENTS #32t=3 
occpatee cei" Sencar oeenr bes 


any good action developed, 
‘moved up to shoo the herd iat 
the lene~eautionsly, for T knew the 
‘sick temper and swift, angry 
‘One of the bulls was a fine 


vers 


SI 


FREE BOOK SES 


ADAM FISHER MFG. CO. 
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“I Was Almost 
Cannibal Stew!” 
(Contin fom page 152) 
his ears spread wide and his mighty feet shifted 

He 


wore orders for his fells to aad by to | 
ior few seconds ater, he moved fr. | 
srard ina low and stately strides “The stride 
Bement em, = ld 
ans, the whole herd charge. 

Teas what Ewan, hut I dnt counted 
on th beasts fing ofthe handle so quickly 
‘They ome have been inn bed humor fom 
‘he Beganing: For thir trampetings now tod 
Ine they were determined to take short work 
reget ho Ba ae 
io Osa cranked away for all she was worth. 
jem the per T'was in. But we had long 
fines schooled cureres to get the Sn fet 
tn wave our lives afterward 


RAN at top speed. Sometimes we had been 
able to divert elephants by yelling and 
waving our arms. But this time I was too 
frightened to do more than stare at them. 
tried to dodge. But the bull swerved almost 
At Tou snr fom him the 


‘There wasn't a tree in ght 
tot inch of ove bebiad ich T mght 

‘Wort of al, when Thad covered about hal 

Vdtance back to Ons and the gun bearers 

foother herd cf sbout a dosen elephants a 
alee ro may pol 
charge 
Te was desperate situation. Ove says she 
was waved se bot she bape tency tha 
‘rank, She kney she war getting the greatest 
‘idl elephant picture ever takens 

By the time [reached the camera the ele- 
phants were only'a few fect behind, I was 
tho winded to nioot, fore could have got 
myn pnt ie Bll wo have en 

Gua, Haas her heart, had not lost her nerve 
for n moment. And luckily ber un bearer 
hin the pluck to stay at her elbow. Now, 
witha toto the ed Re ihe 
War paytclly us bg on bars. But che hed 
Toke a wot the sit of my bend, and 
in the hall-ecood daring which it wes moving 
At high epeod nero her Line of vinoa. 


ONCE mare her cot, sary ee saved my 
lie. "Hier bullet found Yts mark in the 
clephant’s abrarily small brain. "Even then 
She did not drop Mim at once. iis prodigious | 
met ‘it hin Gren ft an 
fortunately he mer jot 
ond the camers, dead as a doornail! 
rest of the herd, having lot their leader, 
at once hesitated, "All of us yelled. bloody 
tuner. ‘This and the bulls death were too 
uch for the beasts. They hesitated, turned, 
tnd retreated pelbmell 
we have id plenty of close calls. We 
aed many other Kinds of adventure 
vrith, wild utfalos, with treacherous hyenas 
ind wild dogs, with deadly reptile, and even 
withthe Totals ant an 
ounter inthe At. 
‘ican wilds brings some new and’ 
Stoation to challenge skill and resouretulness 
“ Tevimpahen ordinary existence es deb 
apimomtzagus gota ae ou exctng ie 
x Rh thereon lng ventas 
Vin accomplishing a hazardous tsk, 
Think our pester Tecliog tone of mata: 
tion in being able to work on the bard frontiers 
of sence and exploration. 
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PATENTS 


TRADE-MARKS + DESIGNS 
FOREIGN PATENTS 


MUNN & CO. 


PATENT ATTORNEYS 


Associated since 1846 with the Scientific American 


Scmyrine Asurican Burpivo 
Washington, D. C. 


Scumyrinic Astexican ButLpinc 
24 W. 40th Sc. New York City 


Hoare Buttpino 
Sam Francisco, Gal, 


Vaw Nos Burpivo 
Las Angeles, Cal. 


CHD 


Books and Information on Patents and Trade-Marks 
by Request 


Chicago, Il. 


Associates in all Foreign Countries 


IRVING L. McCATHRAN 
PATENT LAWYER 


PATENTS 
Histboak wis Ration foomecheical 


Soreseeer Bes Een 
‘ALBERT E- BietERica 


readers regarding safe and profitable 
‘See Page 4. 


NVENTORS youn ipeas 
Send for our Guide Book, HOW TO GET YOUR PATENT, 


and Evidence of Invention Blank, sent Free on request. Tells 
our terms, methods, etc. Send model or sketch and description 


‘of your invention for I 
tion and Instructions Free. 
Terms Reasonable. Best Ref- 


erences. 
RANDOLPH & CO. 
Dept. 130, Washington, D.C. 


ast 
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“There’s One Man 
We're Going to Keep”, 


“Po Wresox, there, Rast ercamecce 
a the plant I noice that be never fools aay” bis 
tare tine: He stall bie Tntermatonat Carrespor| 
(dence Schools course every chance be gets, 

"ts been the maklag of hin, too. He hasnt been 
Dhere nearly 10 font as Tom Downey, whe, was lai oT | 
{eis Bins en tins 2 ck bt is 


“Tm ing to give him Tom's job at a rae 
salary He's the Kd of man we want around bev. 
‘ow do you stan yor sh o fee Are yo | 
wiles te tT Donnas? Ave oe shag WF “Or end | 


feat Ss 


ms Gites oo ote 


Bleak “Conadions Limite, 


Achy 
as recaas =: 


de to pare cha 
‘day Willi flew 
ti Hetbon One n Germany made © nee 
econd of more than an hour 


from his desire to take an air ride. He kept 
right after Orville, personally telephoning to 
him at his hotel. "Orville interviewed the 
Empress and diplomatically asked whether it 
would be all right to give her eldest boy a ride. 
She said she did not mind. So the Crown 
Prince was gratified with a brief flight, and he 
recompense the inventor with a diamond- 
‘studded stickpin. 


ight In. his preseoce a 
Orville antografed photo of hs i 
reas saeentin eae anon 
the picture to his sister. 

Pe se has i alread 

wn 9 titegh ta formality of tating 
even ps " r is 
Picture tome,” He handel it to her directly.” 

“That is where the American is more of 
cavalier” oluerved the Kaiser. 

‘Orville pave ving lasons t9 some Germans 
wile Wither did the sume to Americas Army 
‘ilicers at College Park, Maryland. “When the 
[Brothers were reunited om this sie in the late 
fall they organized million-dollar company 
whic dan oat ic i New Nor and 
1 very different real fice a iegele 
‘hop at Dayton. Colleges began to grant de- 
gic oet 

school, ‘Honors were tov Bumerous to 
station, Wilbur searched hi 


sen atte 
wine em 
itto Katharine, 
At was the ribbon of the Legion of Honor 
writs its Me 
cotta leet 
se saa 
oh te 
oa 
oases 
“ie 


HE Wrights had exhibition flyers touring 
them took Theodore 


ae " 
Ilda this country at Belmont Park, New 
York Outer 190, "The Wright machines 


"ibe went Era he et snr oS 


‘Wilbur went 
in a suit against 
wt Ky Hot fo ole int motel 

in the fall of 1911. ‘There be made a 


The Real Fathers of Flight 


(Continued from page 53) 
ihe Sages pte pe ees bea 


Ibur was worn 


ference at serpeticnal Dele- 
aera eaten eater, a 
Seer utat in lee de 
Reng aed rie Ps: 
Boal Stee eae cae ee 
eas 

arom i 
pA hn ege 
Mees Darn Soa et oe 
te tg Trad come ha Daten 
Aria etree rpc 
Tica teen meee 


DURING the ceremonies ere, Prenshmen 
‘across the sea gathered tolay a wreath upon, 
the monument to Wilbur Wright at Le Mans, 
where he gave the old world its first view of 
‘the new world's discovery. In England on the 


leve of December 17—a date most historio—a. 


Orville Wright felt that mutable amends 
had been made ae eae sae Pass ead 
en ‘ast on the brothers" pronty 
Atueror of the air, be did not aii it by 
Teale’ the ia srr fom sea 
Tonsdon: Te spoke no word.at-any- of the 
{tiple ceremonies which he attended 

‘A frail ae-wery figures none of his kin bee 
si hin, rie Sea pel vl 
ire mosuament newiy erected by the citizens 

vk to, maak the spot where tw 
torameemble their 


‘Why, of course, 
at his house; Wi 
taachine and 


iminy, they're the brawny 
sun-tanned Tife guards of ‘the Government 


ve Dave te alto 

ee 
sein es 

Orville Wright did mat soem to hear of ood 


the words af ‘His eyes mamed over the 
its curved windcmade hills 

ial for piding=wonteral sport Hv about 
the wind today “acrost the waters of Alb 
‘Sound and toward ‘ie 


‘THE END 
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How to Start Your 
House Right 


mpl trong. Another material hat has reat 
strength aud siffnese with even. les weight is 
Thllow tle made of hard burned clay: 

‘Walls made of stone or brick have their own 
natural finish, To get color they ‘can be 

inted.of whitewashed, but usually they are 
leas Uney are. ‘There is great variety in the 
color of stone, of course, while brick is made in 
40 wide a range of color and texture that any 
‘esire can be satisted, Speaking generally, 
there are two classes of brick —unglazed com. 

trick ‘end hardcourfaced oF glazed face 
trick, both being in wide we. As face brick x 
more expensive, itis used only for surfacing and 
for apecal effects. 

"the natural Bnishes of concrete and of the 
ondinary form of hollow tile, on the other hand, | 
ave no special attraction, although for de- 
figs that are rugged and sturdy the rough sur 
{ace of poured comerete may add to the effect, 
And for thers the unfinished concrete block ot 
hollow tile may be appropriate. Ass general 

Weneered with some 


INE of these finisher is stucco, which ie 
‘sully applied in three coats, withthe 
outer coat’ waterproofed. Stuco ill pene- 
trate the eure’ of concrete ead come 8 
fermaneat aro Helo lag | 
ed, not suiciently porous for this, bok. | 
giver an ercollnt bond if roughened’ nod 
Sored with dovetail grooves that give fem 
fchorage.. Concrete veneered with brick by 
inv the brick against ft with mortar joints, 
while hollow tie f so made that at inervals 
the brick project into ft, Tile and rice are 
ths bound so Bemly together that they form | 
tue wal retherthan's well 
nla alr spaces re bul 
rooeas willbe sold ad clammy, for te die 
Stee in temperature indoors aout will con: 
ite nia the tne wala se 
tasonry wall alr paces are ste 
bs lide final an th oto uray free 
urface. For anlety tie i untaly 
done wth halow walls an wo 
Such walls, which bear the weight and also 
ut the "weather, wl at diel 
expense for ire and repair, abd at 
re a fireproof, there i nothing about 
them to ene the owner worry 


FRAME, wall begins with a stout timber 
Jaid on the foundation to serve asthe base 
for the uprights that are the skeletoo of the 
wall, the heavy’ posts at the corners, and the 
is that are spaced between them. 
houses the studs reach to the roof, 
more often they go only to the next floor, where 
they are connected by horizontal timbers that 
‘support the floor beams and the next tier of 
faite. "This frame is strong enough to carry 
tive weight, but hns so little stiffness sideways 
Uiat"it must be braced: otherwise the house 
will be as shaky as a loosened packing ease. 
"The usual method of bracing the frame i to 
Sinai but tty‘ bint mde fang 
fd wide sheets of artical Iutaber made 
‘wood, cane, or some similar fiber. ‘These sheets 
{re put on vertically, and being wide enough to 
‘etch over four studs, are said to brace 
frame as effectively ns the older method and 
Jeas cost. Another substitute for planks 
gypsum plaster in thick sheets inclosed in 


reper. 
7A Fob cot molstare plank sheathing ie 
‘covered with building paper, which is impreg- 
Nar eee ies meme eee eel 
himber that is not waterproofed during 
ranfactare 

Up to this point there is little or no difference 
constriction for (Coninand on oe 150) 
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The NEW, QUICK WAY 


TO A BETTER JOB IN 


peciae 


Rianeiob: 


faves 
Solara 
Tae naTioN 


= “ 
‘a? WISUAL@ EDUCATION 4 


The Fie Wag 7 Rigg Poe™ 


? 
‘Take the Film Way to Bigger Pay; 5 toe 


as 


i 


i 
i 


mand 
cp Jou srt ob You man We 
‘ight pay, or You ved Bot bay & 


ELECTRICITY 


To Men who want 


fee" others ‘step “in at 


ress ae 
too 
BAee care 


Aci a real (ute, But fo. 
‘mat be trained for it 


156 POPULAR SCIENCE, 


RSES 


ment! That is why the 
Sra-Honse 32 made the 
amazing speed of 43.76 
m.p.h. for the official 
American Time Trial Rec- 
ord in Class D! See your 
dealer for a demonstration, 
6 models. Sold on free trial 
and easy payment pla 
Write for Catalog 
Jouxson Moron Company 
2585 Pershing Road 
Waukegan, Ml 


Nhe SEA- 


Make no mistake, There i 
‘a vast difference between 
outboard motoring of a 
year ago and Sea-Honse 
‘motoring of today, With 
the Johnson Underwater 
Exhaust, exhaust noises 
and gases are eliminated. 
With the Johnson Release 
Charger starting is made 
at once simple and 
positive, Women and chil- 
dren can start even the 
bigger Sea-Honses with 
ease, With the Johnson 
Rotary Valve and comple- 
mentary developments, 
power is increased 50% 
per cubic inch displace- 


WORLD'S LARGEST MANUPACTUR| 


Sree 
Sample cake o Lave Soap FREE! 
sessse=eMal he conbon 
iemaearonten 
are 


Pleuse send me, FREE. « 
EAVES Serhan sep that 


MONTHLY 
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How to Start Your 
House Right 
(Comin fom pape 138) 
| 8 finish of wood or of masonry, except that as 
‘one nah nat expected tou as stifener, | 
| Special care must be given to the bracing of «| 
‘Eopsard or a shingle wall Brick and stun, 
‘om the other baad, being stiff im themselves, 
‘id greatly to the igdity of « house. Clap 
inards and shingles are applied to the sheath | 
ing aver the building paper. Trick and stucco | 
re act an inch or so away from i to provide an | 


de wide enough to receive tT 
the bricks to ‘the inner wall, stout 
heavy wire loops are driven into the sheathing, 
at Frequent intervals, the outer ends being. em= 
| braided in the mortar joints between the bricks 
Far staces, metal lath is nailed to the sheath 
| ing, leaving snall space between, ‘Thus, 
chile the weight of « brick veneer rests on the 


‘metal lath ix tailed dvecty to the studs 
land given the fret coat of stucco, when this 
thas arene another coat of stucco is plied 
frm the inside to Ue ck of the Bint eat 


P 
il very satisfactory. Some form of metal 
much the mime effect with 


lath give ‘etal 
ack 


Te 
cardullyotherico twill each 


leven go to 
Pieces, Since iis attached to the wood frame, 


the two must move together. An unequal 
settlement will put the ier 8 strain 
| that it may” not be id, Stree 


to 
failure ti 


‘blamed for & 


‘and methods to 
choose frow, the Kerseys might 
{eouble in making their selection had 


oestion ben more or les settled by the house 
‘wanted. The sketch showed 
id an ative 


| n that they 
‘masonry walls for the frst story. 
‘ome was scarce th 


‘oars would carry 
jon And sty with Uhese points settled 
Feturmed to their friend the architect 
‘Sartor on another Hine of inquiry. 
TPHE comtretion of a home is ane of 
he mont important investments of 
lifetime. And it should be considered. 


‘Of quality rather than price will pay 
Sietienal doqats tecnicos, nob 
crm heating equipment, and the in= 
Stallation ‘of time and’ labor’ saving 
Slectrieal devices will -make a home 
more Hisable and lens expensive. 
sabre tis postions Cosas imme Bailior 
ive the problems every sider 
muse face. ‘No charge is made. Write 
tilding Service, Popular Science In- 


B 
stitute, 250 Fourth Avenue, New York: 
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‘A New Ice Age May Bury Us 


the whole United States—thove who have 
refused to desert their homes. "With furs and 
sleds, they prepare to live the life of Eskimos. 
"That i the startling picture suggested 
the eminent Danish geologist, De V. Ne 
‘mann, who says,“ Uhere isa 20 ron 


Athy we should not have another Racial era 
But certainly it will ot happen for at fest 
‘0,000 years 

Repeatedly glaciers have visited the carth 


before. Three times, perhaps four, buxe ila 
‘ave swept down from te’ poles and 
mthered what are now temperate regions in 
ice blankets a mile deep. Traces of their visits 
fe visible today in tock scratches and heaps of 
en honlders pileup in Kansas, lino 
‘consin, Iowa, and velsewhere—marking the 
‘Duthern boundary of the sheets that ia the 
‘ast encroached as far as New York City. 
‘Slask's glaciers today, and Switnerland’s to 
fre remnants of this ke abet, while at the 
les remain huge ice caps so 
their melting would raise 
the an level by iy oem Su 
tering San Francine La Angeles, New 
Orleans, New York, and Washington. 


NINGARA PALL sh, i ttre ob 8 
reminder et ty th last glacier, which 
‘ockaded an ancient ever stron and diverted 
the outlet of Lake Exc to is present course. 
ince the Falls have receded at x tay Bae 
fate of some three Yee near since that tims, 
Silene we vgn fog soanete“chrctoe 
fet date at ial epoch at abt 
tts i? Some etn ar en 
thdentan ate 
fate tht ae ay 
ties Ape Dy: Nonimean, top Dei 
Serta i,t mas ain at 


salen 
feta a Tan ita ad 
tines ape 

ae eh tacen wena 


EST tte the aa rn 
ou tin Es yeti sar” oad este ed 


find. waxes and 


tbe 
Geologists agree that some 1,000,000 years 

eat ce Age wrapped the earth in its 
the. ‘Age wrapped hints 
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You can finish woodwork and walls with 
a lustrous finish that washes like tile! 


iru KYANIZE Celoid Finish you too can easily have your home 
finished in all the new and voguish colors of the season. 
KYANIZE is s0 easy to apply that no matter how seldom you've 
handled brush or sprayer, satisfactory results are assured. ‘To harmon- 
ize with draperies and upholstery and have a bright colorful satin-like 
finish on your walls, furniture or wood work use 


anize 


CELOID FINISH 


Free fom aleve oe, shi tury, sai, watepront Fsish equi na, ming, 
bout co and cveny dnd covers woo, later metal oe board equally wall 

“rsshabl, satiny Bnish on furniture aod woodwork eset dit, washes ike le, 
een se Tews ap be tt emul tay obec yeh San aces ek 
EVANIZE Cooia Finish. Mismated furnicae in black walnut or oak ie restored 
fulness and beauty with one of Gro coats. Made in fourteen beautiful, fasccolor 
and colors ranging from Pale Ivory to Chinese Red. Also in Black and. Pore W 
Ui igh fom the eon 


KYANIZE, Deal Transeo. dss i 


and look. jest like hand pati 
bln: Une ca them “Minute Decors” 


in harmonious enor ae easy 
‘use-—just dip in water and 


serie Santee Spey Fon sek moe Saf Sopa rat can 
i ah Gn Boer che 
Special $1.00 Offer 
coll 2a deglersamo app xn tend in name ond $M. We wl frre 
Sheree Tuinstra See cole dented CHOU TINTS ft Pink, 
SCR Bad Pas Whine Techs Bla: Chinene Rods Pure Gras Black Jade Gece, Pale fers: 


BOSTON VARNISH COMPANY 
264 Everett Station, Boston, Mass., U. S. A. 


Thinks for 
« acts by itself--- 


WILLIAMS TI (C 


POPULAR SCIENCE MONTHLY 


itself:-- 


Listed as Standard by Underwriters' Laboratories 


«+. for small homes and modest incomes 


Williams Dist-O-Matic,a gen- 
uine Williams oil burner, has 
‘a mind of its own.” Itknows 
when the house needs more 
heat... when there is just 
enough....when it should start 
buming...whenitshould stop. 
Williams Dist-O-Matic’s 
precise control eliminates all 
“furnace tending.” Setitsther- 
mostat at the heat you desire 
—then forget it. Dist-O-Matic 
takes better care of tempera- 
tures than you could yourself. 
It maintains steady, healthful 
warmth—neverwastesfuel— 
never calls you to the base- 
‘ment on cold mornings. 
Williams Dist-O-Matic is 
priced for the small home and 
the modest income. Itmaybe 


purchased on easy payment 
plans if you desire. Let your 
nearest Williams dealer ex- 
plain in detail today. 


Hear Williams Radio Programs 
Twice a Week 
‘Tuesday nights— Williams Sync-O-Matics, WIZ,.WGN and associated NBC 


stations, 10:00-10:30, Eastern Standard Time. Friday nights— Williams 
‘Mel-O-Maties, WGN, Chicago, 8:30:00 Central Standard Time. 


Witrams O11-0-Maric Heatix¢ Corporation, Bloomington, Minos 


Send for this interesting booklet — its Free 


Williams O:1-0-Matio Heating Corporation 


‘Mloomieaton. Minos 
Please, 
ou Heat 


Address 


without obligation, your intresting booklet on Willams 
Werk or Weery.” 
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Longest Airway Links 
Americas 
(Genin om set 21 


sirways system. On ove of its lines, already 
tmentioned, seaplanes daily follow the saky 
Magilalena River over a tangle of tropical un 
‘Sergrowth from Barranuillason the Caribbean 
‘est, to Neiva, far in the interior. “Another 
Tine runs to Buenaventura, and. thence bas 
recently been extended. to “Guayaquil, in 
very city of importance in Colom: 
bia is within exsy access to an air line.» Tine 
agine what that means in country where i 
| has been unusual to send wire and get a re- 
sponse the sauve day; where there is hot even 
4 telegraph Tine. through the mountains be- 
tween many points. Under such circumstances, 
| noone minds the cost of air travel-not even 
| portly geatleman wh pays extra fare if his 
weight exceeds. a ‘hundred and sity-three 
| pounds, the limit. 
OTHER countris in South Ameren have 
developed ive air services. The 


‘extensive system of the Lloyd Aero Boliviano 
‘offers access to hitherto almost innccessible see 


Santiago aod Valparaina, on the Pacific ast 
recently has boon extended all the way" 19 
‘Sica the northern border. In addition to 
the San Hamon-Iguitos service in Pera an 
Amercan-owned line operate plane along the 
Paci coat from Mollendo north to Ta 
Cr 

‘Thewe Hines are the skeleton of «gigantic 
serial hookup. that now seems destined to 
‘over South America, under the spur of Uncle 
Sinvs new airways reaching down to meet 
tem 


For some time an American concern, Pan- 
thaw held the mail contract 


fis in op ne, 
in the West Indies, whence it will eventually 
‘complete its course to South Ameren vin the 
Leeward Islands. ‘The other, through Central 
America, was revently opened as far as Pana 
tyrsCalinel andere AL Ciba ia 

nasa. the proposed mail route wings enit to 
jpin the other. ss 


ink from Flore to Santen, 
ter in one week's time from, 
New York to Chile—as against the twenty-one 
days now required by steamer. 


READY link er the onion 
‘snow-capped Andes ia 

lakes in the towering mountalna, from Vale 
paraiso to Buenos Alres—has been mirveyed 
oth by American and Prench concerns. “An 
‘cost route to join French and German alt 
fines with the new Ameriean route to Guiana 


© This seal on an advertiaement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page A. 
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Where Did 
You Get Your 
Aviation Training? 


The employer's first question [M1 courses includes every subject required 


renee steer 

lifeline wilote ond hanies sm=ysie anes 
APING PLtOls ANG, MLCCIAUICS Cee ciewe cons cerae 

TT: man who can reply that he secured and having behind it financial resources subject thoroughly. 

Anton Sea pane nests ge Daseonie reiayaeegue! Have You Read This Book? 

ea ena Gaeiite crcaear ere Cae eS Nabe ‘annion Whe atis 


tion School training is given, They have dents at all times are in the midst of avi- 
read, in such magazines as the Saturday _ation’s biggest developments. without exaggeration, wi 
Evening Post and Liberty, of the facilities ‘offer you. Every man 
offered by Universal Aviation Schools, Thorough Training 7 incerested in aviation 
When in need of pilots or mechanics they Equipmentof Universal Avi- should read it. The 


naturally inquire of Universal and show ation Schools is strictly book also lists various 
preference for the Universal trained men, modern—new type planes, aeronautical terms 
air cooled motors and up-to- ‘with which you should 
dace shop tools. Instructors be familiar and other 


Educational Advantages 
Universal Aviati 


educational data, Tt is 
sent on receipt of 25. 
Fill in the coupon and 
mail with seam 
coin. 


have been chosen from 
Schools are located in among the best men availa- 
around the country. ble in the country. Flying 
tablished by the Uni- instructors are all licensed 
versal Aviation Corporation, an organiza transport pilots having 
tion operating airmail and passenger carry- thousands of hours of flying 
ing ships over 5,000 miles of airwaysaday experience. Training in all 


Universal Aviation Schools 


A Division of the 
Universal Aviation Corporation 


UNIVERSAL AVIATION SCHOOLS 
Soles 1046.55 Bostmen’s Bank Bldg. St. Lous, Ma. 
Enclosed fd 25 foryourerplanatory book," Aviation, 
“Whae le Means To Your" Lom fncerested int 


OFiving Coune ClAviation Mechanic's Course Business Course 
Age 
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The long 
search for 


A Bester Mowor Fuel 


E™ among technically minded people, there are 
very few who realize the infinitely painstaking 
research which must precede any positive contribution 
motor fuel 

BeforeEthyl Gasoline wasoffered tothe public, testslike 
the one illustrated were carried on for more than seven 
years in the Research Laboratories of General Motors. 

‘Then Ethyl was subjected to ruthless experimenta- 
tion by the laboratories of the outstanding cil com- 
panies of the United States, Canada and the British 
Isles, Having proved its worth for themselves, they now 


mix Ethyl fluid—containing tetraethyl lead—with 
their good gasoline to form Ethyl Gasoline. 

‘The country-wide distribution of Ethyl has encour- 
aged automobile manufacturers to build cars of higher 
compression. The combination of high compression 
engines and Ethyl Gasoline has created a new standard 
of motoring comfort and efficiency. 

Whatever your car will do on ordinary gasoline, it will 


do better on Ethyl. 


geen 


GASOLINE 


roc 
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o wonder the Joneses 
have such a colorful home 


“ROGERS "— the wonderful home Ine 
quer—isa’t for the use of folks with 


ber of the family. Even the inex 
use “Rogers 
boys: 


“daubee” ca successfully 


Its ideal 


fired with impa 
tience—who wa 


finished results at once 

Mother and the girls find “Ro, 
Rift—for keeping living room,b 
kitchen, all bright and cheery with 
colorful things. 

And Dad, of course, gets a big kick out 
‘ofthe easeand speed with which“Rogers” 
transforms everything thar needs a new, 
durable, colorful finish, 

‘That is why millions of homes like the 
“Jones's” are always colorful and inviting. 
If you haven't tried this wonderful guar- 
anteed home lacquer as yet, start now. 


TEagiands oad Sydney, Australi 


They all use “Rogers” 


Anyone can 


successfully 


Rogers” quickly levels itself. 


Dries While You Wait 
Then it actually " 
Dries smooth—no laps nor brush marks. 
Dries before dust can settle in. 

Dries in time for any urgent need, 
and is often a life-saver. Dries to a 
tough, hard, porcelain-like finish that 


Dries while you wait.” 


LACQUER 


wears and wears and WEARS. 
Rogers” colors are very beau= 


there are black, white, clear and 
h, dark colors suited 
as well as indoor uses, 
cer shades are designed 


There 


is only one genui 
“Rogers.” It is sold by leading paint, 
hardware and department stores every- 
where. To be assured of satisfactory 
results, demand the familiar “oriental” 
container shown here. Read the ""money- 
back” guaranty printed on this page. 
Detroit White Lead Works, Detroit, 
Michigan, Makers of Highest Grade 
Paints, Varnishes, Colors, Lacquers. 


Siti 


st nrw CineKodak 


LIGHT: SMALL~- BEAUTIFUL~ EFFICIE 


ore te 


and at a remarkable price 


IN Ciné-Kodak stores everywhere you 
‘may now examine the last word ia home 


f3.5 model 


Ie is convenient, good looking, and peed of ficam with noorearnishing 
possestes unique operating advantages 


Ie is the new Cint-Kodak, Model BB. 
Unparalleled 


implicity that makes it 
hresutiful adds to ies strength and ef 


will instantly appreciate when 


hows you the camera, Sight 
‘The lighter a movie camera is th self 1e release, Listen 
to the quiet purr of the spring mocor 
Pre half-speed butt 
i 
ii 
k 


‘medium-sized Koda) 
A handy carrying case comes with the 
J.19 model. Besides the compartment 


ral Colort 


The development of Kodacolor has made 
19 lens an even 


fcrandKodacolor 
ie most beautiful 


enables you to t 
you are many f 


Exquisite in Appearan 


ra tones, absolutely true to life, < 
teens | @ a . coor fer wh 
Sapigh died es 2 


three’ smart shades—bluc, brown and 


